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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma paspaboraHa Ha OCHOBE CICAYIONINX JOKYMEHTOB:

» GdenepanpHbiii 3aKk0H 0T 29.12.2012 roga Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Denepauuny;

» OenepanbHbIl TOCYNapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT OCHOBHOI'O OOIIEro
obpazoBanus (B pen. ot 31.12.2015)

* [Ipukaz Munsapasconpaseutuss Poccun ot 26 asrycra 2010 r. N 761. «O06
VTBEpXKACHHH EIUHOrO KBaTM(PUKAIMOHHOTO CHPABOYHHUKA JODKHOCTEH PYKOBOIUTEINCH,
CHEIHAIIMCTOB U CIYXKAIIUX»;

* [Ipukaz MunoOpuayku Poccum ot 30.08.2013 Ne 1015 «O6 yrBepxkaenun [lopsiaka
OpraHM3allil W  OCYILECTBICHHS  0Opa30BaTEJbHOM  NIEATENBHOCTH IO  OCHOBHBIM
00m1eo0pa3oBaTeIbHBIM MIPOrpaMMaM — 00pa30BaTelbHBIM MPOTpaMMaM HAdaIbHOTO OOIIEro,
OCHOBHOTO OOIIIETO U CPEeTHEro 00I11ero 00pa3oBaHus»;

* PEKOMEH/IAlIMM TI0 COCTAaBJICHHUIO Y4eOHOro IUTaHa O0pa30BaTEIIBHBIX OPTaHM3AIIHIA,
peaM3yIonMX OCHOBHBbIE OOpa3oBaTelbHbIE MPOTpaMMbl HAYalbHOTO OOIIETr0, OCHOBHOI'O
obmiero, cpemHero ooOmero oOpa3oBaHMS, PACIOJOKEHHBIX Ha Tepputopur PocToBcKoOU
obnactu, Ha 2021-2022 y4yeOHslii ro.,

* IKOJIBHOTO TmooxkeHus: «O paboueli mporpamMme y4eOHBIX KYpCOB, IPEIAMETOB,
JTUCIUILIAH (MOIYJEH)».

* [IpumepHast ocHOBHast 00pa3oBaTelIbHAS ITPOrPaMMa OCHOBHOTO 00IIIero 00pa3oBaHus;

» ®usnka. 7—9 knaccel : pabouas nporpamma k nuHun YMK A. B. I[lepoikuna, E. M.
['yrauK : yueOHO-MeToqu4eckoe mocooue / H. B. @unonosuy, E. M. I'yrtauk. — M. : JIpoda,
2017,

» OenepanpHOro nepeuns yueOHukos Ha 2021-2022 yu. rox.;

B mpouecce mpoxoKIAeHHs MaTepuana OCYHIECTBISIETCS MPOMEKYTOYHBIH KOHTPOJb
3HAaHWA U YMEHUN B BUJEC CAMOCTOSTEIBHBIX pa0OT, TECTOBBIX 3aJaHHA, TBOPYCCKUX PaboOT, IO
nporpaMMe MpeayCMOTPEHbI TeMaTHYeCKHEe KOHTPOJbHBIE PabOThI, B KOHIIE y4e€OHOTro roja —
UTOTOBasi KOHTPOJIbHAs paboTa 3a Kypce ¢pusuku B 7, 8, 9 kimaccax.

1. Ilnanupyemble pe3yJibTaThl H3yYeHUs Kypca PU3NKM.

JINYHOCTHBIE pe3ylbTarbl:

° C(i)OpMPIpOBaHHOCTB MMO3HABATCIIbHBIX HHTCPECOB, MHTCIIJICKTYAJIBbHBIX W TBOPYCCKUX
CIOCOOHOCTEH yJaluxcs;

° Y6G)K,Z[GHHOCTL B BO3MOXHOCTH IIO3HAHHA IIPUPOIALI, B HeO6XOI[I/IMOCTI/I Pa3syMHOIO
HCIIOJIb30BaHUA JIOCTI/I)KGHI/Iﬁ HAayKU " TEXHOIOT I JJIsA I[EU'IBHGfIHIGFO Pa3BUTHA YCTTOBCYECKOT'O
O6H_IGCTB3, YBAXKCHUC K TBOpHAM HAYKWM U TCXHUKH, OTHOUICHHUC K (I)I/I3I/IKC KaK JJICMCHTY
0011e4eI0BeYECKOl KYIbTYpHI;

¢ CaMOCTOATCIIbBHOCTE B HpI/I06peTeHI/II/I HOBBIX 3HAHUU U IMPAKTHUYCCKUX YMGHHﬁ;

* TOTOBHOCTH K BBI60py JKU3HCHHOI'O ITYTH B COOTBETCTBUH C COOCTBEHHBIMHA HHTECpCCaMn
N BO3MOXXHOCTAMMH,

¢ MOTHUBaLUA O6p330BaTCHI>HOI>'I JACATCIIBPHOCTH IIIKOJBHUKOB Ha OCHOBE JIMYHOCTHO
OPUCHTHUPOBAHHOI'O IMOAXOJA;

* (hopMHpoBaHHNE LIEHHOCTHBIX OTHOIIEHUN APYT K APYTY, YUUTEIIO, aBTOPaM OTKPBITUI
U U300peTeHnH, pe3yabTaTaM 00yUYeHHUsI.

MeTanpeamMeTHbie pe3yJibTaThbl:

¢ OBJIAACHUC HABbIKaAMH CaMOCTOATCIBHOI'O HpHOGpeTCHI/IH HOBBIX 3HaHHﬁ, OopraHu3anun
yueOHOM JEesATeNIbHOCTH, ITOCTAaHOBKH Li€JeH, IUIaHMpPOBAHMS, CAMOKOHTPOJII U OLEHKHU
PE3yJIbTAaTOB CBOEM ACATCIIBHOCTH, YMCHHUAMHU MNMPCABUACTL BO3MOXKHBIC PC3YJIbTATHI CBOUX
JICCTBUI;

¢ IOHUMaHUu¢C paSJ'II/I‘-II/Iﬁ MCKAY UCXOOHBIMU (baKTaMI/I U TUIIOTC3aMHU IJIA UX 06T>5ICHCHI/I$I,
TCOPCTUUCCKUMU MOJCIAMU U pCAJIbHBIMU O6’B€KTaMI/I, OBJIaJICHUC YHUBEPCAJIbHBIMU y‘Ie6HBIMI/I
HeﬁCTBHHMH Ha IIpuMepax rumnoTe3 i 0OBSICHEHNS H3BECTHBIX (baKTOB n BKCHCpHMeHTaHLHOﬁ



NPOBEPKH BBIABUTAEMBIX THUIOTE3, Pa3pabOTKU TEOPETUYECKUX MOJENeH NpOIEeCcCOB WU
SIBIICHUIA;

* (hopMupoBaHre yMEHUI BOCIIPUHUMATD, IEpepadaThIBaTh U MPEAbIBIATh HH(OPMAIIHIO
B CIIOBECHOM, 0OOpa3HOH, cuMBOIMYECKOM (opmax, aHaIM3UpOBaTh U IepepadaThiBaTh
MOJYYCHHYI0O MH()OPMAIMIO B COOTBETCTBHU C IOCTABJICHHBIMH 3a]la4aMH, BBIJCISATH OCHOBHOE
COJIEp’KaHUE INPOYNUTAHHOIO TEKCTa, HAXOOUThb B HEM OTBETHl Ha IIOCTABJICHHBIE BOIPOCHI U
U3J1araTh €ro;

* IPUOOPETEHUE OMNbITA CAMOCTOSTENBLHOIO IOMCKA, aHAJINW3a U 0TOOpa MHGpOpMaLUU C
UCTIOJIb30BAHUEM PA3IUYHBIX HCTOYHUKOB M HOBBIX HWH(POPMAIMOHHBIX TEXHOJOTUH IS
pellIeHus I03HABaTEIIbHBIX 33/1a4;

* pa3BUTHE MOHOJIOTUYECKON U JUAIIOTHYECKOW PEYH, YMEHUS BBIPAKATh CBOU MBICIU U
CIOCOOHOCTH BBICIYIIMBAaTh COOECEHUKA, ITOHMMAaTh €ro TOYKY 3pEHMs, IPU3HABaTh IPAaBO
JPYroro 4ej0BeKa Ha THOE MHEHHE;

* OCBOGHHE IIPUEMOB JIEMCTBUM B HECTAHJAPTHBIX CHUTyalUsX, OBJAJCHUE
IBPUCTUYECKUMU METOJAMH PELIEHUs TPOOIeM;

* (hopMupoBaHue yMeHU paboTaTh B IPyIIE C BHIIOIHEHUEM PA3JIUYHBIX COLUAIBHBIX
pOJIeii, IPeACTaBIATh U OTCTAWBATh CBOM B3TJISABI U YOSKICHHS, BECTU AUCKYCCHIO.

IIpenmerHbie pe3yabTaThl:

* 3HaHMA O TPUPOAC BAKHEWIINX (UIUYECKUX SBICHUH OKPYKAIOUMIETO MHpa H
HOHUMAaHME CMbICIIa GPU3NUYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBA3b U3YUEHHBIX SBJICHUMN;

* YMEHMS IIOJIB30BaTbCA METOJAMM HAy4YHOI'O MCCIICIOBAHUs SIBJICHUM IPUPOJBI,
OPOBOIUTH HAOMIOACHUS, IUJJAHUPOBATh M  BBINOJNHATH 3KCIEPUMEHTHI, 00pabaThIBaTh
pe3ysbTaThl U3MEPEHUH, MIPEACTABIATh PE3yJIbTaThl U3MEPEHUI C MOMOUIbIO TaOJMLL, IpaduKOB
u (opmyn, oOHApyKMBaThb 3aBUCUMOCTH MEXIY (PU3MUECKUMH BeIMYMHAMHU, OOBSICHSTH
IIOJIy4EHHBIE PE3yJIbTaThl U JI€JaTh BBIBOJIBI, OLICHUBATh IPAHUIbl IIOTPEIIHOCTEN PE3yIbTaTOB
U3MEPEHU;

* YMEHHA INPUMEHATh TEOPETUYECKHE 3HAaHUA MO (QU3MKE Ha IMPAKTUKE, pelaTh
du3nyeckre 3a1a4 Ha IPUMEHEHHUE MOJTy4YEeHHBIX 3HAHUMH;

* YMEHHS U HaBbIKM NPUMEHATH IOJIyYEHHbIE 3HAHUA JJIs OOBSICHEHUS NPUHIUIIOB
JEHCTBUS BaXHEMIINX TEXHUYECKUX YCTPOMCTB, PELICHHS NPAKTHUYECKUX 3a]ad ITOBCEIHEBHOU
KU3HU, oOecriedyeHrs Oe30MacHOCTH CBOEW JKM3HM, PallMOHAIBHOIO MPHUPOAOIOJIB30BAHUS U
OXpaHbI OKPYXKarOLEN CPENbl;

* (QopmupoBaHue yOEXJE€HUS B 3aKOHOMEPHOH CBSI3M W IO3HABAEMOCTU SBIICHUUN
OpUPOJbl, B OOBEKTUBHOCTH HAyYHOIO 3HAHMs, B BBICOKOM IEHHOCTH HAyKU B DPa3BUTHUHU
MaTepUaIbHOU U TyXOBHOM KYJbTYpHI JIFOJIEH;

* pa3BUTHE TEOPETUYECKOTrO0 MBILIUIEHUS] Ha OCHOBE (OPMHUPOBAHUS yMEHHH
yCTaHaBIMBaTh (DAKThl, pa3anuyaTh MPUYUHBI U CIEJCTBHUS, CTPOUTH MOJEIM U BbIIBUTaTh
TUIIOTE3bl, OTHICKUBATh U (DOPMYITUPOBATh JOKA3aTENbCTBA BBIABUHYTHIX TUIIOTE3, BBIBOAUTH U3
HKCIEPUMEHTAJIbHBIX (PAKTOB U TEOPETUUECKUX MOJIeel (pU3nuecKre 3aKOHbI;

e KOMMYHHUMKaTHBHbIE YyMEHHMd [JOKJIajblBaThb O pe3yJbTaTaXx CBOeEro
HUCCIe0BaHUs, y4aCTBOBATh B AUCKYCCHH, KPATKO U TOYHO OTBeYaTh Ha BOIPOCHI,
HCII0/Ib30BaTh CIIPAaBOYHYIO JIMTEPATypy U Apyrue UCTOYHUKHU HHPopManuu.

Bbosee neranbHO miaHWpyeMmble pe3ylbTaTbl OOy4eHUs MPEICTABICHBI B TEMATHYECKOM
IIJIAHUPOBAHUH.



2. Y4eOHO-MeToAnYeCKUIH KOMIJIEKT:
1. YueOnuk «®usuka. 7 kmace», A. B [1épprmkun., 2019 .
2. Yuebnuk «®usnka. 8 kmace», A. B [Iépeimkun., 2019 1.
3. Yuebnuk «dusuka. 9 kimace», A. B II€peimkun., ['yrauk E.M. 2019 1
4. «CoopHuK 3aaa4 no ¢usuke 7-9 xkaace»? A.B. Ilepoimkun, M., IIpocsemenne 2018 r.
5. Jlykammk B. M. Coopruk 3amau 1o ¢usuke st 7-9 kiaccoB o01meoOpa3oBaTeIbHBIX
yupexaenuit / B. W. Jlykammk, E. B. UBanosa. — M,: IIpocsemenue, 2017.

Metoanueckoe obecriedeHue:

4. Mapon A. E. CoopHUK Ka4eCTBEHHBIX 3a/1a4 10 pusuke: ais 7-9 k. o0meoOpa3oBar.
yupexaenuit.- M.: [Ipocsemenue, 2016.

5. ®usmka. 7 Kiacc.: moypo4yHsie rmianbl no yueOHuky A.B. [I€peimkuna / aBT.-cocT. B.A.
[lleBuoB.- Bonrorpaa: Yuurens, 2015.

JIMIaKTHYECKUE MAaTEPHAIIEI :

6. 'omoa N.B. ®usuka. 7 u 8 xnaccel. KoHTposbHBIE pabOTHl B HOBOM (opmate.-M.:
WNurennexr-Lentpy», 2018.

7. Mapon A. E. ®usuka. 7 u 8 xinaccsl: YuebHo-mMeTonnueckoe nmocooue / A. E. Mapow, E.
A. MapoH. — 2-e uzn., — M.: Jlpoa,2018.

3. Conep:xxanue Kypca GpU3NKH

3.1 Conep:xanue kypca ¢pusuku B 7 kaacce (704)
dusznueckoe O6paSOBaHI/Ie B OCHOBHOH IIKOJE JOJI’KHO o0ecreunTh Q)OpMHpOBaHI/Ie y
oOyyaroluxcsi NpPEeJCTaBICHU O Hay4HOW KapTUHE MHpa — Ba)XXHOIO pecypca Hay4yHO-
TCXHHUYCCKOI'O Iporpecca, O3HAKOMJICHHC O6y‘laIOH_II/IXC$I C (1)I/ISI/IIIGCKI/IMI/I H aCTPOHOMHNYCCKHUMHA
SABJICHUSAMHA, OCHOBHBIMU IMPUHIIUITAMHA pa6OTI>I MEXAaHU3MOB, BBICOKOTECXHOJJIOTHYHBIX YCTpOI\/JICTB
u HpI/I60p0B, pa3BUTHUC KOMHGTGHHI/Iﬁ B PCHICHUN HWHKCHCPHO-TCXHUUYCCKHUX W HAYYHO-
HCCIICA0BATCIIbCKUX 3aJa4.

BBenenue (5 4.)

Ousuka — Hayka o mnpupoae. Dusmyeckue sBicHUA. DPU3HUECKUE CBOMCTBA TEI.
HabGmonenne u onucanue ¢Qusnueckux sBieHUd. Pusmyeckue BenudMHbL. HM3mepeHus
(bu3nUecKux BEJWYMH: JUIMHBI, BPEMEHH, TemiepaTypbl. dusndeckue mpuOopsl. TOYHOCTH U
MOTPEIIHOCTh U3MEPEHUN. MexkTyHapoaHas cuctemMa eaquHnll. Ou3nKa U TEXHUKA.

Jlemoncmpayuu u onvimol:

* lI3mepenue pa3mepoB Tel.

* lI3Mepenue pacCToOsAHUM.

* I3MepeHune BpeMeHn MeXy yAapaMH ITyJbca

Dpoumanvuas 1abopamopmas paboma:

No 1. Onipenenenue meHbI JEICHUS U3MEPUTETHLHOTO Tprdopa

IMepBoHavabLHBIE CBeIeHUsI 0 cTpoeHuu BemlecTBa (6 4.)

Crpoenue BemiecTBa. OnbIThI, JOKa3bIBAIOIINE ATOMHOE CTPOCHHME BEUIeCTBa. TemioBoe
JIBIDKCHHE aTOMOB W MOJIEKYyJ. bpoyHoBckoe nBrwkenue. nuddys3us B razax, »KHAKOCTIX H
TBEpABIX Tenax. BzaumojelcTBHe 4YacTHI] BellecTBa. ATrperarHble COCTOSHUS BEIIECTBA.
Mopenu cTpoeHUs TBEPABIX TeN, JKUIKOCTEH 1 ra3oB. OOBSICHEHHE CBOMCTB Ta30B, KUIKOCTEH 1
TBEPJBIX TEJ HA OCHOBE MOJIEKYJIIPHO-KUHETUUECKHUX MPEACTABICHUH.

Jlemoncmpayuu u onvimol:

» luddy3us B pacTBOpax  rasax.

* Mozenb Xa0TUYECKOTO JBH>KEHUS MOJIEKYJT B rase.

* Mozenb 6pOyHOBCKOTO ABMKCHHUS.

» CuernsieHue TBEPAbIX TeT.

* JleMoHCTpaIusi 00pa3oB KPUCTATITUIECKUX TE.



* JleMOHCTpanus MOJEJIEH CTPOCHUS KPUCTATUIMYECKUX TEIl.
* BripamuBanue KpUCTaIOB MOBAPEHHOW COJIM WJIK caxapa.
Dpoumanvuas 1abopamoprnas paboma:

No 2. Onpenenenue pasMepoB MaJIbIX Te.

B3aumopeiicrBue Teu (21 4.)

Mexannueckoe IBWKeHHE. MarepuanbHas TOYKa KaK MOJAETb (PU3MUECKOro Tea.
OTHOCUTEIBHOCTh MEXaHMYECKOro JBIKEHUS. DU3NYECKHE BEIUYHMHBI, HEOOXOIUMBIC IS
ONMCAHUA JABWKEHUS M B3aUMOCBSA3b MEXAY HHUMHU (TpacKTopus, IyTb, CKOPOCTb, BpEMs
nBrxkeHus ). PaBHOMepHOe U HepaBHOMEpHOE ABMKeHUE. [ paduku 3aBUCUMOCTH ITYTH U MOAYJIS
CKOpOCTH OT BpeMeHH aBuxkeHus. Muepuusa. MueprHocTs Ten. B3aumonelncrsue ten. Macca
tena. 3mepenne Maccol tena. llnotHocTs BemectBa. Cuna. Enqununsl cuibl. Cuila TSHKECTH.
3akoH BcemupHoro Tsarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. CBsizp Mexay cuioi
TSOKECTH U Maccoil Tena. Cuia TsbKecTH Ha Apyrux IiaHerax. [lunamometp. CroxeHue ABYX
CWJI, HalpaBJIEHHBIX 110 OAHOM mpsMoil. PaBHoxelicTByromas cuia. Cuna tpenus. TpeHue
ckonbkeHus. Tpenue nokos. Tpenue B nmpupone u Texuuke. Gusnyeckas npupoaa HeOECHBIX
Ten COTHEYHOH CUCTEMBI.

Lemoncmpayuu u onvimoi:

* PaBHOMEpHOE NIPSAMOIMHENHOE IBUKECHHUE.

* 3aBUCUMOCTb TPACKTOPHH JIBUXKEHUS Tella OT BEIOOpA Tena OTcueTa.

* M3mepeHune cKkopocTH paBHOMEPHOTO JIBUKEHUSI.

* SIBneHue UHEPIUH.

* I3Mepenue cuisl.

* OnpeneneHue ko3pPuireHTa TPeHUs CKOIbKEHUS.

* OnpesieneHue JKeCTKOCTH MPYKUHBI.

* Cl10’k€HHE CUJI, HAITPABICHHBIX 11O OJIHOM MPSMOIA.

* UccnenoBanue 3aBUCHMOCTH CHUJIBI TPEHHUS OT CHJIBI HOPMAJbHOIO JaBiieHUs (C

MIpe/ICTaBJICHUEM PE3yJIbTAaTOB B BUJIE I'padrKa UK TaOJIHIIbI).

* MccnenoBanue 3aBUCUMOCTH Macchl OT 00beMa (C MPEeCTaBIEHUEM PE3YyIbTaTOB B BUJIE

rpaduka Uiy TaOJIUIIBI).

* UccnenoBanue 3aBUCUMOCTH JAeopMalv MPYKUHBI OT TPUIOKEHHONM CHIbl (C

IIPEJCTaBICHUEM PE3yJIbTATOB B BUE I'padrKa UK TaOIULIbI).

@ponmanvuas 1abopamopuas paboma:

Ne 3. I3Mepenne Maccel Tela Ha PhIYayKHBIX Becax.

Ne 4. I3mepenne oobeMa Tena.

Ne 5. Onpenenenne mIOTHOCTH TBEPIOTO TEJA, U3MEPEHUE TUNIOTHOCTH SKUIKOCTH.

No 6. I'panynpoBka mpy>KUHBI U U3MEPEHUE CUJT TMHAMOMETPOM.

Ne 7. DBblicHeHHME 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT  IIIOLAAH

CONIPUKOCHOBEHHUS T€JT U MPUKUMAIOLLEH CHUIIBI.

JlaBJieHune TBEpPABIX TeJ, KUAKocTel U ra3os (18 4.)

HaBnenue. J[laBnenwe TBepAblXx Ted. Eauaunbl usmepenus pasineHus. CrnocoObl
W3MeHeHus AaBieHus. JlaBnenue xKuakocTel u razoB. 3akoH [lackans. J[aBieHue »uUIKOCTH Ha
nHO U cTeHku cocyna. Coobmarommecss cocynsl. Bec Bo3ayxa. ATMmocdepHoe IaBlieHHeE.
N3smepenne armocdepnoro nmasnenus. Omwsir Toppuuemm. bapomerp-anepoun. Manowmetp.
ATMocdepHOe AaBleHrEe Ha Pa3IMYHBIX BhICOTaX. [ mapaBIuveckre MexXaHu3Mbl (IIpecc, Hacoc).
JlaBieHue *KUIKOCTU M ra3a Ha MOTPYKEHHOE B HUX Teno. Apxumeznosa cuia. [lnaBanue ten u
cynoB. Bo3nyxoruiaBanue.

Lemoncmpayuu u onvimol:

* bapomerp.

* U3mepenue atMochepHOro JaBiIeHHUS.

* OmnbiT ¢ mapom [lackans.

* ['mapaBnnyeckuii mpecc.



* MccrnenoBanue 3aBUCHMOCTH Beca Tella B )KUAKOCTH OT 0ObeMa MOrpy>KeHHON 4acTH.
dponmanvuas 1abopamopuas paboma:

Ne 8. Onpenenenuie BhITAIKUBAIOLIEH CUIIbIL, IEHCTBYIOIIEH HA OTPYKEHHOE B XKUAKOCTh
TEJNO.

Ne 9. BeisicHeHHe ycii0BUH IJIaBaHUA TENA B AKUAKOCTH.

Pa6ora u momHocTh. JHeprus (16 4.)

Mexanunyeckas padora. MOIIHOCTb.

IIpocteie Mmexanu3Mbl. MoMeHT cuitbl. LleHTp TskecTu Tena. Peruar. PaBHoBecue cuil Ha
pbiuare. Peluaru B TexHuke, ObiTy U npupoe. [logsuxnble U HenoABHXKHbIE O10ku. PaBeHcTBO
paboT MpU UCHOJIb30BAaHUHU IMPOCTHIX MEXAHU3MOB («30JI0TOE MPABUIIO MEXAHUKWY»). Y CIOBUS
paBHOBECHsI TBEPAOTO Tela, HMEIOLIEro 3akperuieHHyl och JBkeHus. Kosdduuuent
IIOJIE3HOTO ACUCTBUSA MEXaHU3MA.

Oneprus. lloTreHumanpHass M KuHeTHueckass osHeprus. lIpeBpamienue oaHOro BuAa
MEXAHUYECKOM HEPTUHU B APYroil. 3aKoH COXpaHEHUs IOJHOW MEXaHUUYECKOM SHEPTUu.

Jlemoncmpayuu u onvimol:

 PaBHOBecHE Tela, UMEIOIIETO OCh BPALCHUS.

* OnpeneneHue MOMEHTA CHIIBI.

* HaxoxneHue neHTpa TSKECTH MII0CKOIO Tela

@poumanvuas 1abopamoprnas paboma:

10. BrisicHeHHe ycioBUsl paBHOBECHUS pblyara.

11. Onpenenenne KIIJI nmpu noabeme Tenna no HaKJIOHHOM MJIOCKOCTH.

IToBTOpenue matepuasa (4 4)

3.2 Conep:xanue kypca ¢pusuku B 8 kinacce (704)
COI[ep)KaHI/IC 06y‘leHI/I$I IpeaAcCTaBjICHO B IIpOorpaMme pasaciaMu «TennoBeie SIBJICHUS),
((3JI€KTpI/I'~I€CKI/IC SABJICHU)), MaruutHrle SIBJICHUA, «CBeTOBBIE SIBIECHUS)

TenJioBble siBJieHU (254)

Tennosoe neuxenue. Tepmometp. CBA3b TEMIIEPATYPHI CO CPEIHEW CKOPOCTHIO ABUKEHUS
ero MoJjekyn. Buyrpennssi sHeprus. J[[Ba cmocoba HW3MEHEHHS BHYTPEHHEW OJHEpPrUu:
Terionepenaya W pabora. Buasl Temnmomepenauu. KonwdecTBO TemIoTHL.  YenbHas
TEIJIOEMKOCTh BEIECTBA. YeNbHasl TEIUIOoTa cropaHus ToluMBa. McmapeHue u KoHIeHcalus.
Kunenune. Bnaxnocts Bo3ayxa. llcuxpomerp. IlnmaBnenne u xpucrammmsanus. Temmneparypa
MJIaBJICHUS. 3aBUCUMOCTh TEMIIEpaTypbl KHUTIEHUS OT jaaBiieHus. OObSICHEHHE HW3MEHEHUS
arperaTHbIX  COCTOSIHUM  Ha  OCHOBE  MOJIEKYJISIPHO-KMHETMYECKHUX  IPEICTaBIICHUM.
[IpeoOpa3zoBanusi SHEPTrUU B TEIUIOBBIX JBUTATENSIX. JIBUTATeNh BHYTPEHHETO CrOpaHUsl.
[TapoBas TypObuna. Xomomwibhuk. KIIJ[ TemmoBoro aBurarens. DKOJOTHYECKHE MPOOIEMBI
WCIIOJIb30BAHUS TEIJIOBBIX MAIlIMH. 3aKOH COXPAHEHHS YHEPTUU B MEXAHUYECKHX M TEIUIOBBIX
poreccax.

JlaGopaTopHblie paboThI

JlaboparopHas pabota Ne 1 «CpaBHeHHE KOJTMYECTB TEIIOTHI IPU CMEIIEHUH BOIbI
pa3HOW TeMITepaTypbI»

JlaboparopHas pabota Ne 2 «M3mepeHune yaenbHON TEIIOEMKOCTH TBEPIOTO TENa

JlaGopaTtopHnast pabota Ne 3 «M3mepeHre OTHOCUTEIHHOM BIAXKHOCTH BO3/TyXa C TTIOMOIIBIO
TEPMOMETPAY»

DyleKTpUYecKHe siBJIeHUus (264)

Onektpuzarus Ten. JIBa poaa dJeKTpuUYecKUX 3apsaaoB. [IpoBOMHHMKH, HETPOBOIHUKU
(IMPNEKTPUKH) U TONYMPOBOJHUKH. B3anuMonelcTBrEe 3apsKEHHBIX Tell. DIEKTPHUECKOe IMOJIe.
3aKOH COXPAHEHHUS DJIEKTPUUECKOro 3apsiia. [[enMMocTh 3JeKTpUYECKOTo 3apsia. DJIEKTPOH.
Onektpuueckoe nose. Hanpsbxkenne. Konaencatop. DHeprust 21€KTPUUECKOTo MOJIs.



ONeKTpuueckuid TOK. [l anbBaHMYECKHE DBJIEMEHTHl M aKKyMmysaTropsl. JlelcTBus
JNIEKTPUYECKOTO TOKa. HampaBieHwe dJleKTpUYECKOro TOKa. OJEKTpUYecKas — LEllb.
OnekTpuueckuii Tok B Meramiax. Cwia Toka. AmmnepMmerp. BoabT™erp. Dnektpuueckoe
conpotuiieHue. 3akoH Oma AJid ydacTKa JJIEKTPUYECKOM Ienu. YIeabHOe 3JIEKTPHUECKOe
conpotusiieHue. Peocratsl. [locnenoBaTenbHoe U apajieIbHOE COEAMHEHUSI IPOBOHUKOB.

Pa6oTa u MomntHOCTh TOKa. 3akoH J[koynsa-Jlenna. Jlamma HakanuBaHus. DIEKTPUUECKUEC
HarpeBaTeNIbHBIE MPUOOPHI. DIEKTPUUECKHA CUCTUHK. Pacder ayieKTpo3Hepruu, moTpedisieMoi
anekTponpudopom. Kopotkoe 3ambikanue. [InaBkue nmpenoxpaHuTeau. MmpaBuiia 0e30MacHOCTH
npu paboTe ¢ NUCTOYHUKAMH IJIEKTPUIECKOTO TOKA

JlaGoparopHble pabOThI

JlabopaTtopHnast pabora Ne 4 «COopka JIEKTPUUECKOM 1IeNH U U3MEPEHUE CUIIbI TOKA B €€
Pa3IMYHBIX y4acTKaX»

JlabopaTtopnast pabota Ne 5 «M3mepenne HanpsKEHUI

JlaGopaTtopHnas pabora Ne 6 «PerynupoBaHue CHUIIBI TOKA PEOCTATOM

Jlaboparopuass padora Ne 7 «OmnpeneneHue CONpOTUBIICHHS POBOHUKA TIPU TOMOIIU
aMIepMeTpa U BOJIbTMETPay

JlabopaTtopHnast padota Ne 8 «M3mepeHre MOITHOCTH M paOOThI TOKA B AJICKTPUUYECKOM
Jamre»

MarauTHble siBJeHus1 (64)

ITocTrossnaBIe MarHuThl. B3aumopeicTBue MarHuToB. MaruutHoe mojie. MarHuTHOE MmoJje
TOKa. ONEKTPOMarHUTbl U HMX MNpUMEHeHHe. MarHuTHoe mosne 3emin. MarHuTHbeie Oypwu.
JlelicTB€ MarHUTHOTO TOJISI HA POBOJHUK C TOKOM. DJIEKTPOIBUTATEH MTOCTOSHHOTO TOKA.

JlabopaTropHble pabOTEI

JlabopaTtopHnast pabota Ne9 «COopKa 37€KTpOMArHiTa 1 UCTIBITAHUE €T0 JCHCTBUS

JlaboparopHas pabota NelO «M3yueHue >MEKTPUUECKOrO JIBUTATENsl MOCTOSHHOTO TOKa
(Ha MozieTN)»

Onruueckue siBjaeHusi (10)

Hctounuku cBera. [IpsMonnHeliHOe pacnpoCTpaHEHHE CBETa B OJHOPOIHOW Cpene.
Otpaxxenue cBera. 3akoH oTpaxeHus. Ilnockoe 3epkano. Ilpenomnenue cBera. Jlunza.
@DoKyCcHOE pacCTOSIHHE M OnTH4Yeckast cuia JuH3bl. [locTpoenne n3oOpakeHnuit B nuH3ax. [na3
Kak onTuueckas cuctema. Jlegektsl 3penus. Onruyeckue npudopsI.

JlabopatopHblie paboOThI

Jlab6opaTtopHnas padota Nel1 «IlonmydeHune n300pa>keHus Mpy MOMOIIN JTUH3BI

IloBTOpEenue marepuana (3 u)

3.3 Conep:xxanue kypca ¢pusuku B 9 kiaacce (102y)
I. BAKOHBI B3AUMOJEVCTBHA U JIBUKEHUA TEJI. (35 uacos)

MarepnanbHass Touka. Tpaekropusa. Cxopocts. Ilepememenue. Cucrema orcyera.
Omnpenenenne KOOpAUHATHI ABMXKYIIEro Tena. ['paduku 3aBUCMMOCTH KMHEMAaTHYECKUX BEJTUYNH
OT BPEMEHH.

[IpsimonMHENHOE PaBHOYCKOPEHHOE IBMKECHHE. Y CKOpeHue. CKOpOCTh paBHOYCKOPEHHOIO
neuxeHus. [lepeMenienue npu paBHOYCKOPEHHOM JIBHKCHUH.

OTHOCHTENBHOCTh MEXaHNYECKOTO ABMKCHM. IHepIMalbHas cucTemMa oTcueTa.

Ilepseiit 3akon HetoTona. Bropoii 3akon Heiotona. Tperuii 3akon Hetorona. CBoGoaHoe
najZicHue. 3aKOH BceMUpHOro TAroTeHusI.

Kpuonuneiinoe 1BukeHue J[BUkeHUE M0 OKPY>KHOCTH.

HckyccTBeHHBIE CIYTHUKH 3eMild. PakeTsl.

NMnynbe. 3aKOH COXpaHEHUs UMITYJIbCa. PEakTUBHOE JBUKEHUE.

JBu:xeHne Tes1a OPOLIEHHOT0 BEPTHKAJIBHO BBEpX.

J{BHKeHHe TeJia OPOIIEHHOr0 FOPU30HTAJIbHO.



Yckopenne cBo00aHOro nageHus Ha 3emile M APYruX IUIaHeTaX.

@poumanvnas nabopamoprnas paboma.
1. UccnenoBanue paBHOYCKOPEHHOTO ABMKEHUSI O€3 HauaabHOU CKOPOCTH.
2.U3mMepeHune ycKopeHHs: CBOOOHOTO MaJICHHUS.

I ko0JbHBIA KOMIOHEHT

CkopoCcTh JIBIKGHHsI aBTOTPAHCIIOPTa MW yMEHBIIEHHWE BbIOpoca B  aTtMocdepy
OTPABJIAIONINX BEILIECTB.

DKOHOMHUSI SHEPTrOPECCYPCOB IIPU UCIOJIB30BAHUU B IPAKTUKE SABJICHUS UHEPIIUU.

['paBuTanImoHHBIE MBUICOCATOUYHBIE KAMEPHI.

N3C nns rmodanbHOT0 U3yUeHUs BIUSHUS JICSITSIILHOCTH YEJIOBEKa Ha MPUPOTY TUTAHETHI.

[TpoGieMbI KOCMHYECKOTO MYyCOopa.

LleHTpoOE)KHBIE OUNCTUTEIH.

MupoBbie TOCTHKEHUSI B OCBOCHUH KOCMUYECKOTO MTPOCTPAHCTBA.

DKOJIOTUYECKHUE MOCTIEACTBUS Pa3BUTHUSA

. MEXAHUYECKHUE KOJIEBAHUSA U BOJIHBI. (14 4yacoB)

Mexannueckue konebanusi. Amrumryna. llepmon, yacrora. CBoOomHBIE KOJEOaHUS.
KoJuie0aTeabHble cucTeMbl. MasiTHHK. 3aBUCHUMOCTb IEpUOJA U YACTOTHl HUTSHOTO MasTHUKA
OT JUIMHBI HUTH.

[IpeBpaiienyie 3HepruM mpu  KojieOaTeIbHOM JBMXKEHUM. 3aTyXarollue KoJjeOaHus.
BoinyxxneHHble Kosie0aHusl.

Mexanunueckue BoiHbI. J[nuHa BomHbL. IIpojosbHble M momnepedHble BOJIHBL. CKOPOCTb
pacnpocTpaHeH!sl BOJIHBI.

3ByK. Bricota 1 TeMOp 3ByKa. [ pOMKOCTb 3ByKa.

Pacnipoctpanenue 3ByKa.

CkopocTtsb 3Byka. OTpakeHnue 3ByKa. Jxo. Pe3onanc.

@poumanvuas rabopamophnas paboma.

3.MccnenoBanue 3aBUCUMOCTU TIEPHOJa U YaCTOThI CBOOOJHBIX KOJ€OaHUN MasTHUKA OT
€ro JINHBEL.

7. U3mepenue ycKopeHusi CBOOOHOTO MaIeHUsI C TIOMOIIBI0 MasSTHHUKA.

I xoJAbHBIA KOMIOHEHT

[lTymoBoe 3arpsi3HeHue cpenbl. [lociencTBus M myT €ro mpeonosicHus. YIbTpPa3BYK.
VipTpa3ByKkoBasi OUMCTKA BO3/1yXa.

Bpennoe BiusiHre BUOpalyii Ha YeTOBEUECKUN OpTaHU3M.

111. JJIEKTPOMAT'HUTHOE IOJIE. (25 yacoB)

B3anmoaeiictere MmarauToB. MarauTHoe noJie. BzaumoaencTeiue npoBOAHUKOB C TOKOM.

JleficTBe MarHMTHOTO TOJISI Ha 3JeKTpuuyeckue 3apsabl. I'paduyeckoe m3o0OpakeHue
MArHUTHOIO noJisi. HanmpapJ/ieHue TOKa M HanpaBJieHHe €ro MArHUTHOI'O I10JIA.

OOHapykeHHe MATHUTHOIO MOJIS 110 ero JeHCTBHIO Ha dJieKTpuYecKuii Tok. [IpaBuio
JICBO#l pyKH.

MarHuTHBI TNOTOK. OJEKTPOMAarHWTHAas WHAYKIMS. SIBIE€HHE DIIEKTPOMAarHUTHOU
nHAyKIud. [lonydeHne nepeMeHHOoro 3JeKTPUYECKOro TOKA.

OnextpoMarautHoe mnone. HeoaHopoanoe W HeoaHOpoaHoe moJie. B3aumocssasb
JJIEKTPUYECKOr0 1 MATHUTHOI'O IOJIeH.

JIEKTPOMarHuTHbIE BOJIHbI. CKOpPOCTH pacnpocTpaHeHHMs 3JIeKTPOMATHUTHBIX
BOJIH.

OneKTpoABUraresb. JiIeKTporeHeparop. CBEeT — 3JEeKTPOMarHUTHAs BOJIHA.



D@poumanvuas nabopamopHas paboma.
4. V3yueHune 3JIeKTPOMAarHUTHOW UHAYKIUH.

HIK0JALHBIH KOMIIOHEHT
BiusgHue MarsuTHOTO 110J1s1 Ha OMOJIOTHYECKUE OOBEKTHI.
DnekTpoaBurareib. [IpeuMyIecTBo IeKTPOTPaHCIIOpTa.

V1. CTPOEHUE ATOMA ATOMHOI'O SAIPA. UCIIOJIB3OBAHUE
OHEPT'UU ATOMHBIX AJJEP (17 yacoB)

PagnoakTtuBHOCTh. Anbda-,0eTTa- U raMma-usnydeHue. OnbITHI IO paccenBaHUIO abda-
yactul. [nanerapnas Mmoznens atoMa. AtoMHoe 71po. [IpoToHHO-HENTpOHHAsA MOIEND S1/Ipa.

Metonsl HaOMIOACHHMST M perucrpauu  4vactull. PaguoakTuBHBIEe TMpeBpallleHus.
JKCIepUMEHTAIbHbIE METO/bI.

3apsn siapa. MaccoBoe 4ucio siapa.

SAnepuble peakuuu. [lenenue u cuntes saep. CoxpaHeHue 3apsia U MacCOBOrO 4Kcia MpU
SICPHBIX peakiusax. OTKpbITHE MPOTOHA M HEHTPOHA. Sl1epHbIe CHIIbI.

JHeprus cBsasu. ledext Mmacc. BolesieHue JHepruu npu JejieHUH U CHHTe3e sijep.

Hcnons3oBanue suepHoil 3Hepruu. Jlozumerpus.

SAnepusiii peakrop. IlpeoOpa3oBanue BHyTpeHHeil 3Hepruu sijgep B 3JeKTPHYECKYIO
JHEPruIo.

ATtoMHas sHepreTuka. TepmMosaepHble peaKuH.

buonoruueckoe aeiicTBue paanalyu.

@poumanvuas rabopamophnas paboma.
5.Wzyuenue neneHus aapa ypana no ¢pororpaguu TpeKos.
6./3yueHune TPEKOB 3apsKCHHBIX YaCTHIL IO TOTOBBIM (hoTorpadusim.

HIK0/J1bHBIIA KOMIIOHEHT

OmnacHOCTh MOHU3UPYIOIIEH paaranuu. EcTecTBEeHHBIN paJlnoaKTUBHBINA (OH.

ADC 1 ux cBsA3b C OKpYKaroLEeH Cpeion.

DKOJIOTHYECKUE TIPOOJIEMBI SIIEPHOM YHEPreTUKH (06e30macHoe XpaHEHUE PaJMOaKTHBHBIX
OTXOJIOB, CTETIEHb PUCKA aBapHil HA ATOMHBIX 3JIEKTPOCTAHIIUAX ).

JlyueBast 00JI€3HB.

SAnepHas BoiiHa — yrpo3a >KM3HU Ha 3eMIie.

V. CTpoeHue 1 3BOJIIOIHUS BCEJIEHHOM. 74.
CocraB, cTpoeHue u npoucxoxjieHue CoTHEeYHON CUCTEMBI.
Bonpmme ninanersl, manbie Tena CONTHEYHON CUCTEMBI.
Crpoenue u 3Bomtorus ConHua.
Crpoenue u 3Bononus Beenennoil.

Ypoku moBTOpPEHUS MpoiiieHHoro Marepuana (3 yaca)



4. Il;ianupyemMblie pe3yJibTaThl 0CBOCHHSA Y4eOHOI0 mpeaMera

4.1 IlpeameTHBIE pe3y/bTaThl
7 kaacc

BBenenue

VYueHuK HaydUTCS:

eCOOMIOAATh MpaBWiIa 0E30MACHOCTH M OXpaHBI TPyAa Mpu paboTe ¢ y4eOHBIM B TaOOPaTOPHBIM
o0opynoBaHuEM;

®TIOHMMATh CMBICJI OCHOBHBIX (DU3MUYECKUX TEPMHUHOB: (U3MYECKOE TeNO, (PU3UYECKOE SIBICHHE,
¢usnyecKkas BeIMYHHA, CIHHUIBI H3MEPCHHUS;

®[IOHUMATH POJIb SKCIIEPUMEHTA B MOJYYCHUH HAYYHON HH(POPMAIINH;

®IIPOBOJIUTH MPSAMBIC U3MEPEHHs (U3UUSCKUX BEIHUYMH: BPEMs, PACCTOSIHUE, TEMIIEpaTypa; Mpu
9TOM BBIOMPATh ONTHMAIIBHBIA CIIOCOO M3MEPEHUS W HCIOJIb30BAaTh MPOCTECHININE METOJbI OLICHKH
MOTPEIIHOCTEN NU3MEPEHHUI.

®UCITIONB30BaTh TPU  BBITIONHECHUH YYeOHBIX 337a4 HAYYHO-TIONMYJISIPHYIO JIUTEPATypy O
(bU3NYECKUX SBJICHUSIX, CIPABOYHBIE MaTepHUAIIbI, pecypchl IHTEpHET.

Yuenux nonyuum 603M0x4CHOCHb HAVHUMBCSA:

®0C03HABAMb YEHHOCHb HAYYHBIX UCCIe008AHUL, POlb (PUUKU 6 PACUUPEHUU NPEOCMAGIEHU 00
OKpYJIcaiowiem Mupe u ee 8K1a0 8 YIyyieHue Kaiecmed JHCUsHu,

*CPABHUBAML MOYHOCHb UBMEPEHU (PUIUYECKUX GeNUYUH NO GeNUYUHE UX OMHOCUMENbHOU
ROSPEeUWHOCIU NPU NPOBEOCHUU NPIMBIX USMEPEHULL,

®BOCHPUHUMANb UHPOPMAYUIO DPUBUYECKO20 COOEPIHCAHUSL 8 HAYHUHO-NONYIAPHOU Aumepamype u
Cpeocmeax MaccoBol UHGOPMAYUY, KPUMUYECKU OYSHUBAMb NOTYYEHHYIO UHMOPMAYUIO, AHATUZUDYS ee
cooepoicanue u 0anHble 00 UCTNOYHUKEe UHGOpMayuu,

®C030a6amb cOOCMEEHHbIE NUCLMEHHbIE U YCMHbLE COOOWeHUs. 0 PUIUYECKUX SIGNEHUSIX HA OCHOBE
HeCKOJIbKUX UCMOYHUKOS UHDOPMAYUU, CONPoBONCOAmMsb GbICHIYNICHUe Npe3eHmayuet, y4umoleds
0COOEeHHOCMU AYOUMOPUL C8EPCINHUKOS.

®UCNIOTB3068AMY NOJIYYEHHbIE HABLIKU USMEPEHUT 8 DblmY;

NOHUMAMb POIU YYEHbIX Haulell CMPAHbl 8 PA36UMUL COBPEMEHHOU (UUKU U GIUAHUL HA
MEXHUYECKUT U COYUATIbHBIL NPOSPecc.

IlepBoHaya/bHBIE CBEICHHS 0 CTPOCHUM BelleCTBA

Y4eHHK Hay4uTCH:

® TIOHMMATh MPUPOTY PUIUUECKUX SBICHUI: pacHIMpPEHUE TeJ IPU HarpeBaHuH, TUPQy3us B razax,
JKUJIKOCTSAX M TBEPIBIX Tellax, CMayMBaHUE M HECMauMBaHWE TeNl OOJbIIas C)KMMAeMOCTh ra3oB, Mayas
CKUMAEMOCTb JKHUJIKOCTEH U TBEPIBIX TEJ;

® CTaBUTH OIBITHl [0 HMCCICAOBAHUIO (PU3MUYECKUX SIBICHUH WM (PU3MYECKHX CBOMCTB TN INPH
M3yYEHUU CKOPOCTHU MpoTeKaHus 1uddy3un OT TeMIlepaTypbl, UCCIEIO0BaHUS 3aBUCMOCTH CMAaYHBaAHUS
Y HECMA4MBaHMA TeNl OT CTPOCHUS BELIECTBA, BBIBICHUS CTENIEHH C)KUMAEMOCTH KHUAKOCTH U rasa; npu
9TOM (OPMYIUPOBATh MpodJIeMy/3a1ady Y4eOHOTO IKCIIEPUMEHTA; TPOBOAUTE ONBIT B (HOPMYITHPOBATH
BBIBOJIBI.

® [IOHUMAaTh POJIb SKCIIEPUMEHTA B NOJIYYEHUH HAYYHOU HHPOpPMaLUH;

® IPOBO/AUTH MPSMBIE U3MEPEHUS (PU3NUECKUX BEJIMUYMH: PAcCTOSHUE, 00BEM, IIPH ATOM BBIOMPATh
ONTUMAJIBHBI CHOCO0 M3MEPEeHUs] W HCIIONIb30BAaTh IMPOCTEHIINE METOJbl OLEHKH MOTPEIIHOCTEeH
U3MEPECHUM.

® [IPOBO/IUTH KOCBEHHBIE M3MEPEHUS] (U3UYECKUX BEIMYMH: BBIYHCISITH 3HAYCHUE BEIWYHHBI U
AHAJIM3UPOBATh IIOJYYEHHBIE PE3YyJbTaThl C YYETOM 3aJaHHOM TOYHOCTH HM3MEPEHUM IIPU HM3MEPEHUH
pasMepoB MallbIX Tell, 00beMa;

® [IPUMEHSITh 3HAHUS O CTPOCHHUHU BEILLIECTBA U MOJIEKYJIbl HA ITPAKTHUKE;

Yuenux nonyuum 603M0iCHOCHb HAVYUMBCA.:

®UCNONL306AMb  NPUEMbL  NOCMPOEHU  QU3UYecKux Mmooenell, Noucka u QopmMyIuposKu
00KA3amMenbCme  6bl0GUHYMbIX 2UNOMe3 U  MeOPemuyeckux 6blg0008 HA OCHOGE IMAUPUYECKU
VCMAHOBNEHHBIX (haKmMos;

*CPABHUBAML MOYHOCHb USMEPEHUs (QUIUYECKUX GeNUYUH NO GelUYUHE UX OMHOCUMENbHOU
nOZpeuwHOCY NPU NPOBEOEHUY NPAMBIX USMEPEHULL,




® CAMOCMOSIMENbHO NPOBOOUMb KOCBEHHbIE UBMEPEHUS U UCCACO08AHUsL (DUUUECKUX BETUYUH C
UCNOTL306AHUEM PA3IUYHBIX CHOCOO08 U3MepeHusl (Qu3uUuecKux 6eluyuH, Gubloupamsv Cpeocmea
UBMEPEHUsL C YHemOM HeOOX0OUMOU MOUYHOCIU USMEPEHUL, 000CHOBbIBAMb 8bIO0D CNOCOOA UMepeHsl,
a0eK8amuo20 NOCMABIEHHOU 3a0dae, NPOBOOUMb OYEHKY 00CMOBEPHOCINU NOTYYEHHBIX Pe3VIbMAamos;

® GOCHpUHUMAMb UHDOPMAYUIO DUBUYECKO20 COOEPICAHUSL 8 HAYYHO-NONYIAPHOU Jaumepamype u
CpeoCcmeax MaccoBol UHGOPMAYUY, KPUMUYECKU OYEeHUBAMb NOTYYEHHYIO UHMOPMAYUIO, AHATUZUDYS ee
cooeporcanie u Oanuvle 00 UCMOYHUKe UHpOpMayuu,

UCNONB306AND NOJYUEHHbIE 3HANUSL 0 CHOCOOAX UBMEPEeHUs. (PUUYECKUX 8eUYUH, O Oupdy3uu u
CKOpOCMU ee NPOMEeKanUs, 0 63auUMOOeUCMBULU MOAEK)Y, CEOUCING eUeCME 8 PA3TUUHBIX A2Pe2aMHbIX
COCMOSAHUAX 8 NOBCEOHEBHOI HCU3HU (DbIM, IKON02US, OXPAHA OKPYJHcaloujeli cpedvl), NpUEOOUMb
npumepbl.

B3aumoneiicrBue Tel

YYeHHK Hay4uTCS:

epacro3HaBaTh MEXaHUYECKUE SIBICHUS M OOBSCHATH Ha OCHOBE MMEIOMIMXCS 3HAHUM OCHOBHBIE
CBOMCTBa WM YCIOBHS NPOTEKaHHs 3THUX SBJICHUN: MEXaHMYECKOE [BWKEHHE, pPAaBHOMEpPHOE U
HEPABHOMEPHOE ABIKEHUE, OTHOCHTENBHOCTh MEXaHHYECKOTO IBWKCHHS, MHEPLHA, B3aNMOICHCTBHE
TeJ, BCEMUPHOE TATOTEHHUE;

®OMUCHIBaTh H3YyYCHHBIC CBOWCTBA T M MEXaHHMUYECKHE SIBICHUS, HWCIONB3Yysl (hU3NUecKue
BEJMUYMHBL: IyTh, CKOPOCTh, Macca Tela, IMJIOTHOCTh BEUIeCTBa, cuja (cuja TSHKECTH, CHIa YIPYToCTH,
CHUJIa TPEHHUs1); TIPH ONMCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICT MCIOJIb3YEMbIX BEIHYHH, HX
0003HAaYeHUsI W COUHMLBI HM3MEPEHHUs, HaXOOUTh (OPMYJIbI, CBA3BIBAIOIIUE AAHHYIO (QHU3HUYECKYIO
BEJIMYHMHY C IPYTMMU BEJTMYUHAMU, BEIUUCIISATH 3HaYCHUE (PU3MYECKOI BeTMUMHBL,

®aHATM3UPOBATh CBOMCTBA TeJ, MEXaHMUYECKHE SIBICHHS W IPOLECCHI, MCIONB3Yys (hU3NUeCKue
3aKOHBI: 3aKOH BCEMUPHOTO TATOTEHHMs, 3aKOH ['yKa; MpH 3TOM pa3inyarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M €T0 MaTEMaTHYECKOE BBIPAXKECHHE;

epa3Nu4aTh OCHOBHBIE IPU3HAKU U3YUYECHHBIX (PU3NUECKUX MOJENIeH: MaTepHaIbHas TOUKa;

epelaTh 3a/a4yd, WCIONB3ys (pr3udeckne 3aKkoHBI (3akoH ['yka) m (opMysbl, CBS3BIBAIOLINE
¢dusnueckue BenUUUHBI (IIyTh, CKOPOCTb, BpeMs, Macca TeJla, INIOTHOCTh BEILEeCTBa, 00BEM Tena, Cuiia
VIPYTOCTH, PaBHOACWCTBYIOIIAs JABYX CHJI, HAalpaBJICHHBIX [0 OJHOW MpPsIMOI): Ha OCHOBE aHaNM3a
YCIIOBHS 3a/1a4M 3aIIMChIBaTh KPATKOE yCIIOBUE, BBIACIATH (PU3NUECKUE BEINYHMHBI, 3aKOHBI U (POPMYJIBL,
HEOOXOIUMBIE ISl €€ PELICHUs], IPOBOJUTH PACUEThl M OLICHUBATh PEATbHOCTh IOJIYUYECHHOTO 3HAYCHUS
(hU3UYECKOI BEITMYUHBL;

epaclo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO pEIIUTh MPH TOMOIIM (DU3UYECKUX METOOB;
aHAIM3MPOBATh OTAENbHBIE STalbl IPOBEIEHUS WCCIEIOBAHUNW W HHTEPIPETHPOBATH PE3YJIbTaThI
HaOJII0IeHUH U OTBITOB,;

®[IOHUMATh POJIb KCIIEPUMEHTA B MTOJYYCHUH HAyYHOH HH(pOpMAIINK;

®IIPOBOJUTH TIPsSMbIE M3MEPEHUs] (PU3MUYECKUX BEJIMYUH: BPEMs, pacCTOSHUE, Macca Tena, CHIa,
BEC, CWJIa TPEHHS CKOJBKEHHS, CHJa TPEHUS KaueHHs, O0beM, MPH 3TOM BHIOMPATh ONTHMAIBHBINA
CIoco0 M3MEPEHUs M UCTIONIL30BATh POCTEHIIINE METOIbI OIICHKH TIOTPEITHOCTEH H3MEPEHUH.

®IIPOBOJUTH HCCIICOBAHME 3aBUCHUMOCTEH (MU3UUECKHX BEIMYMH C HCIOJIb30BAaHHEM IPSIMBIX
WU3MEPEHMH: NMPOWJEHHOTO MYTH OT BPEMEHHM, YIIMHEHHS MPYXKHHBI OT IMPWJIOKEHHOW CWIIBI, CHIIBI
TSHKECTH Tella OT €r0 MAacChl, CHJIBI TPEHUS CKOJBKEHHUS OT IJIOLIAJN CONPHKOCHOBEHHUS TEN U CHIIBL,
MPWKUMAIOIIEH TeNI0 K MOBEPXHOCTH (HOPMAJIbHOTO JABJIEHUS); IPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCHPOBAThH PE3YNILTAThI OIYUYECHHOH 3aBUCUMOCTH (DPU3NUECKUX BEJIMYHMH B BHJIE TaONUI U TpaduKoOB,
JIeNaTh BBIBOJBI IO PE3YIbTaTaM UCCIIEAOBaHNUS;

®[IPOBOANTH KOCBEHHBIE W3MEpPEHUs (PHU3MUECKUX BENWYMH: CKOPOCTh, IIJIOTHOCTH Tea,
paBHOJEHCTBYIOMAs ABYX CHJI, ACWCTBYIOIIMX Ha TEJO W HANPABJICHHBIX B OAHY W MPOTHBOIIOJIO)KHBIE
CTOPOHBI, TIpYW BBIIOJHEHUH M3MEPEHHH CcOOHMpaTh AKCHEPHMEHTAIBHYIO YCTAHOBKY, CIEAys
MPEUIOKEHHON WHCTPYKIIMM, BBIUMCIATH 3HAUEHHE BEJIWYMHBI W aHAJIW3HPOBATH IIOJIyYEHHBIC
pe3yJbTaThl C YYETOM 3aJJaHHON TOYHOCTH U3MEPEHUH;

®CTaBHUThH OTBITHI MO WCCIEJAOBAHUIO (U3UUECKUX SIBIICHHH WM (U3MYECKHX CBOWCTB Tell Oe3
UCIIOJIb30BaHMsl TPSIMBIX HW3MEPEHW; mpu 3ToM (GopMynupoBars mpobieMy/3anady y4eOHOTO
OKCIIEPUMEHTa; CcOOMpaTh YCTAaHOBKY M3 IPENIOKEHHOIO O0OpyIOBaHUS; MPOBOAUTH ONBIT U
(bopMyIupoBaTh BHIBOABI,

®aHATM3UPOBATh CUTYalluH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSBICHUE
U3yYEHHBIX (DU3NYECKUX SIBICHUN WM 3aKOHOMEPHOCTEW W TPUMEHSTh MMEIONIMECS 3HAHWS JUIS HX




OOBSICHEHUSI, HAaXOJUTh CBSI3b MEXIy (PU3MYCCKHMMH BEMYMHAMH: CHIIOW TSDKECTH W Maccoi Tea,
CKOpPOCTH CO BPEMEHEM W IyTeM, TUIOTHOCTH Tejla C €ro Maccoil U 00beMOM, CHIION TSDKECTH U BECOM
Tena;

®[IOHUMAaTh MPUHLUIBI JEHCTBHUS AUHAMOMETPA, BECOB, BCTPEUAIOMINXCS B TOBCEAHEBHON KHU3HH,
1 cr1ocoboB obecrieueHns: 6€30MacHOCTH MPU UX HCIOJIb30BaAHUH;

eIIePEBOANTH PU3NUCCKHUE BETMIMHBI N3 HecuCcTeMHBIX B CHY 11 HA000pOT;

®UCITIONB30BaTh TPU  BBITIONHECHUH YYeOHBIX 337a4 HAYYHO-TIONMYJISIPHYIO JIUTEPATypy O
(bU3NYECKUX SBJICHUSIX, CIPABOYHBIE MaTepHUAIIbI, pecypchl IHTEpHET.

Yuenux nonyuum 603mM024CHOCHIb HAYYUMbCSL:

*0C03HABAMb YEHHOCMb HAYYHBIX UCCIe008AHUL, POTb PUUKU 8 pacuupeHuU npedCmagieHuti 0o
OKpyJlcarowiem mMupe u ee 8K1a0 8 YIyuueHue Kaiecmea HCusHu,

®UCNONL306AMb  HpUEMbl  NOCMPOEHUs.  (PU3UYeCKUX Mooenel, Noucka u  (OOoOpMyIuposKu
O00KA3amMenbCme  6blOGUHYMbBIX  SUNOME3 U  MeOpemuyeckux Gblg0008 HA OCHOBE IMNUPUYECKU
VCMAHOBNIEHHBIX (PaAKmMOo8;

®CPABHUBATND MOYHOCIb UMEPeHUs (DUIUYECKUX GeIUYUH: BpeMs, paccmosHue, macca mend,
cuna, gec, 00veM, no GelUUUNE UX OMHOCUMENbHOU NOZPEUWHOCIU NPU NPOBEOEHUU NPIMBIX USMEPEeHULL

*CAMOCMOSMENbHO NPOBOOUMb KOCBEHHble USMEPEHUsL U UCCTe008AHUsL (PUBUUECKUX GeNUUUH C
UCTIONL30GAHUEM PAZTUUHBIX CHOCOO08 USMEPEHUsL PUULECKUX GeNUYUH. CKOPOCMb, HIOMHOCMb Med,
PAasHoOeticmaeyouass 08yxX Cul, 0elcmeylouwux Ha meio U HANPAGIEHHbIX 8 OOHY U NPOMUBONOONCHbLE
CMOPOHbL,  8bIOUPAML  CPEOCTNEA  UBMEPEHUs C  YYemoM HeoOXOOUMOU MOYHOCMU —U3MepeHUl,
000CcHO8bIBAMb 6bIOOP CNOCOOA UMEPEHUs, A0eK8AMHO20 NOCMABLEHHOU 3adaue, NPOBOOUMb OYEHKY
00CMOBEPHOCTU NOTYUEHHBIX Pe3VIbMAaAmos;

®BOCHPUHUMAMb UHMOPMAYUIO PUUYECKO20 COOEPICAHUS 8 HAYHHO-NONYJIAPHOU Jumepamype u
Ccpeodcmeax MaccoBol UHPOPMAYUY, KPUMUYECKU OYESHUBAMb NOJYYEHHYIO UHDOPMAYUIo, AHATUSUDYS ee
cooepoicanue u 0anHble 00 UCTNOYHUKEe UHGOpMayuu,

®C030a6amb cOOCMEEHHbIE NUCLMEHHbIE U YCMHbLE COOOWeHUs. 0 PUIUYECKUX SIGNEHUSIX HA OCHOGE
HeCKOJIbKUX UCMOYHUKOG UHPOPMAYUU, CONPOBONCOAMb GbICIYWICHUE Npe3eHmayuel, yuumvledas
0COOEHHOCMU AYOUMOPUU C8EPCMHUKOS.

®UCTIOTB306AMb 3HAHUSL O MEXAHUYECKUX S6JeHUAX 8 NOBCEOHeGHOU JCU3HU Onsl obecnedenus
bezonacnocmu npu odpaweHuu ¢ npudbopamu U MexXHUYeCKuUMu YCmpoucmeamu, Ol COXPAHEeHUs
300p06bsi U CODNIVOEHUSL HOPM IKOTOSUHECKO20 NOBEOEeHUsl 8 OKpYcaioujell cpede; NPUBOOUMb NpUMepbl
NPAKMUYECK020 UCNOAb306AHUSL (PUIULECKUX 3HAHULL O MEXAHUYECKUX SGIeHUSX U QUULECKUX 3AKOHAX,

*pA3IUYAMb ZPAHUYbI NPUMEHUMOCMU (DUBUYECKUX 3AKOHO8, NOHUMAMb Ceobwull xapaxmep
PyHOAMEHMATbHBIX 3AKOHO8 (3AKOH GCEMUPHO20 MAOMEHUs]) U 02PAHUYEHHOCHb UCHOTb308AHUS
YaCcMHbBIX 3aKOHO8 (3axon 1 yka u op.);

HAxXo0umv a0eKk8amuyro npediodCerHoll 3a0aue Gu3uuecKyro Mooein, paspeulams npooiemy KaxK
HA 0CHOBE UMEIOWUXCSL 3HAHUL RO MEXAHUKE C UCNOIb308AHUEM MAMEMAMUYECKO20 annapama, max u
npU ROMOUU MEMOO08 OYEHKU.

/laBJjieHre TBEPAbIX TeJl, )KUAKOCTEH U ra3oB

YdeHuk Hay4YnuTCS:

epacro3HaBaTh MEXaHWYECKHUE SBICHUS U OOBSICHATH Ha OCHOBE MMEIOIUXCS 3HAHUN OCHOBHEIC
CBOICTBa WJIM YCJIOBHS TPOTEKAaHUS 3THUX SBJICHWUH: aTMOcepHOE AaBlieHHE, Iepelava TaBICHUS
TBEPABIMH TEJaMU, XUAKOCTSIMHU U Ta3aMu, aTMoc(epHOe JaBlIeHUE, TUIaBaHUE TeJl, BO3IyXOIIaBaHUE,
PacrojIoKEeHHE YPOBHS KHMIKOCTH B COOOIIAFOIIUXCS COCYAaxX, CYIIECTBOBAHUE BO3IYIIHOW 00OJIOUKH
3emitu, crIocoObl YBETTUYCHUS ¥ YMEHBIIICHUS JIABJICHHUS,

®ONNCHIBATh HM3YYCHHBIE CBOHCTBA TE€I M MEXaHHYECKUE SIBIICHUS, WCIIONB3YS (U3NIECKUE
BEJIMYMHBL: JaBIIEHUE, TEMIIepaTypa, IUIOMAAh OMOPbI, O0BEM, CHJA, IUIOTHOCTh; TPH OMUCAHHUU
MPAaBWJILHO TPAKTOBATh (DU3MUYECKUN CMBICT MCIIOJNb3YEMbIX BEIIMYMH, WX OOO3HAYCHHS M €IUHHIIBI
HU3MEPCHMS, HaXOAWUTh (OPMYJIbI, CBS3bIBAIOIINE JAaHHYI (DHU3HUECKYI0 BEIMYMHY C JIPYTHMHU
BEJIMYMHAMH, BEIYUCIISITh 3HAYCHHUE (DU3MUECKON BEITMYUHBL;

®aHATM3UPOBATh CBOMCTBA TEJI, MEXaHUYECKUE SBJICHUS WM TPOIECCHI, UCIONB3Yys (pu3ndeckue
3aKOHBI: 3aKkoH [lackais, 3aKk0oH ApXHWMea; MPYU STOM pPa3IndaTh CIOBECHYIO (GOPMYIHPOBKY 3aKOHA U
€ro MaTEMaTHUYECKOE BBIPAKEHUE;

epelaTh 3aa9u, UCIONb3ys (u3nueckue 3akoHbI (3akoH [lackans, 3akoH Apxumena) u GopmyIibl,
CBsI3BIBaIONIUE (PU3NIECKHIE BETMYHHBI (Macca Tela, INIOTHOCTh BEIIeCTBa, CHIIA, IaBlicHUE, TABJICHUE Ha
JTHO ¥ CTEHKHU COCYZa): Ha OCHOBE aHAllM3a YCJIOBUS 3a/1aYd 3alMChIBATh KPATKOE YCIOBUE, BBLICISATH




(du3NyUecKue BEIUYHMHBI, 3aKOHBI U (HOPMYIIBI, HEOOXOUMBIE JJIsi €€ PEIleHHs, MPOBOIUTH PAacUeThl U
OIIEHUBAThH PEATLHOCTH MMONYYCHHOTO 3HAUCHUS (PU3UIECKON BEIIMIUHBIL.

epacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PpEIINTh MPH TOMOLIM (DU3UYECKUX METOAOB;
aHaAJM3UPOBATh OTHENbHBIE DJTalbl NPOBEACHHS HCCIEAOBAHUA W HWHTEPIPETUPOBATH PE3YIbTATHI
HaOJIOIEHHH U OTIBITOB;

®IIOHUMATh POJIb SKCIIEPUMEHTA B MTOJYYCHUU HAYYHOH HH(pOpMAIINK;

SIIPOBOJIUTH TIPSAMBIE H3MEpEHUs (PU3MYECKUX BENHYHMH: 00BeM, aTMOC(EepHOEe NaBIICHHE; TPU
3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO HW3MEPEHHS M HCIOJIB30BaTh MPOCTEHINNE METOMbI OICHKH
MOTPEIIHOCTEN U3MEPEHU;

®IIPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIMUUH: JAaBJICHUE )KUIKOCTH Ha THO M CTEHKH
cocyna, cuna ApxWMeaa; MpU BBHIMOJHEHWH H3MEPEHUH COOMpaTh HKCIEPHUMEHTAJIbHYIO YCTaHOBKY,
Clelysl TIPEIJIOKEHHOW WHCTPYKIIMH, BBIYUCIATH 3HAUCHHE BEIIMYMHBI U aHAIU3UPOBATH MOTYYCHHBIC
Pe3yNbTaThI C YYETOM 33JaHHON TOUHOCTH U3MEPEHUI;

®IIPOBOJUTH HCCIICIOBAHNE 3aBUCHUMOCTEH (MU3UYECKHX BEIMYMH C HCIOJIBb30BAaHHEM IPSIMBIX
M3MEpeHHii: cuiia Apxumena oT 00beMa BBITECHEHHOH TEJIOM BOJIBI, YCIOBHUM MIaBaHUS Tella B dKUIKOCTH
OT JIeHCTBUS CHIIBI TSDKECTH U CHIIBI ApXHMMesa; MPH 3TOM KOHCTPYMPOBAThb YCTaHOBKY, (DMKCHUPOBAThH
pe3yibTaThl MOJYYEHHONW 3aBUCHMOCTH (DU3UYECKUX BEIMYMH B BHJC TAONUIl W TIpadHKOB, AeNaTh
BBIBOJIBI 110 Pe3yJIbTaTaM UCCIICIOBAHUS;

®CTAaBHUTH OMBITHI MO HMCCICAOBAHUIO (DU3UUECKUX SIBICHHH WM (QU3MYECKHX CBOWCTB Tell 0e3
UCIOJB30BaHMs TPSIMBIX HM3MEPEHUH; MpH 3ToOM (GopMynHpoBath mpodieMy/3amady y4eOHOro
JKCTIIEPHUMEHTa; COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OO0OpYMOBAaHUSA; MPOBOIUTH OMBIT U
(bopMyIHpPOBATh BHIBOJIBI,

®aHATM3UPOBATH CUTYAllMHU MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSIBIICHHE
W3yYCHHBIX (DU3NYECKUX SIBICHUN WM 3aKOHOMEPHOCTEH M MPHUMEHSTh MMEIONIMECS 3HAHWS JUIS HX
00BICHEHHS;

®[IOHUMATh MPHUHIUIBI JeHCTBUS GapoMeTpa-aHepouIa, MaHOMETPA, TMOPITHEBOTO KHUIKOCTHOTO
Hacoca, THAPABINIECKOro Mpecca, YCIOBHS X Oe30MacHOr0 UCTONb30BaHHS B TIOBCETHEBHOM KU3HM;

®UCTIONB30BaTh MPU  BBINIOJHEHHH YYEOHBIX 337a4d HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy o
(bu3NUeCKuX SBICHUSIX, CIPABOYHBIE MaTepHallbl, pecypchl HTEpHET.

Yuenux nonyuum 603M04CHOCHb HAYHUMbCSL:

®0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHUL, POIb QUIUKU 8 PACUUPEHUU NPeOCABIEHU 00
OKpYJIcaiowiem Mupe u ee 8K1a0 8 YIyyieHue Kaiecmed JHCUsHu,

®UCNIONB306AMb  NPUEMbl  HOCMPOEHUs.  (uU3UdecKux Mmooenel, Noucka u  @OoOpMyIuUposKu
00KA3aMenbCme  6bl0GUHYMbIX  2UNOME3 U MeOPemu4ecKux 6bl@0008 HA OCHOBE IMIUPUYECKU
VCMAHOBNIEHHBIX (PaAKmMOo8;

®CAMOCMOSIMENbHO NPOBOOUMb KOCEEHHble USMEPEHUs. U UCCIe008AHUSL (PUBULECKUX GeTUUUH C
UCNONL306AHUEM  PA3IUYHBIX CHOCOD08 UBMepeHUs (DU3UYeCKUX 6elUYUuH, blOUPAmMb CPeoCcmea
UBMEPEHUsL ¢ YHemOM HEeOOX0OUMOU MOUYHOCMU USMEPEHULl, 000CHO8bIBAMb 8bIO0D CNOCOOA UMEPEHLs,
aA0eK8ammo20 NOCMABIEHHOU 3a0ade, NPOBOOUMb OYEHKY O0CMOBEPHOCU NOJYYEHHBIX PE3YTbMAmos;

®BOCHPUHUMAMb UHMOPMAYUIO PUBUYECKO20 COOEPIHCAHUSL 8 HAYVHHO-NONYJIAPHOU Aumepamype u
Cpeodcmeax MaccoBol UHPOPMAYUU, KPUMUYECKU OYEHUBAMb NOJYYEHHYIO UHMDOPMAYUIO, AHATUZUPYS e
cooepoicanue u 0anHble 00 UCTNOYHUKe UHpOpMayuu,

®c030a6amb cOOCMEEHHblEe NUCLMEHHbIE U YCIHbLE COOOWenUs 0 UIUYECKUX SIGNEHUSIX HA OCHO8e
HEeCKObKUX UCMOYHUKOS UHDOPMAYUU, CONPOBONCOAMb BbICHYNIEHUE Npe3eHmayuetll, yuumoleds
0COOEeHHOCMU AYOUMOPUL C8EPCINHUKOS.

®UCNONL306AMb 3HAHUSL O MEXAHUUECKUX SIBNeHUSX 8 NOBCEOHeSHOU JCU3HU Ol obecneyenus
bezonacnocmu npu odpawenuu ¢ npuboOpamMu U MeXHUYECKUMU YCmpoucmeamu, OJisi COXPAHEHUS.
300p08bsL U COONIOOEHUS HOPM IKOJIOSUHECKO20 NOBEOCHUS 8 OKpYCatoujell cpede;, npugooums npumepvl
NPAKMUYECKO20 UCNOTb30BAHUS (PUUYECKUX 3HAHULL O MEXAHUYECKUX S6IeHUAX U (UUUEeCKUX 3AKOHAX,
npuMepbl UCNOb308AHUSL B0300HOBTIAEMbIX UCHIOUYHUKOS IHEPSUU,

opA3IUYAMb  2PAHUYbLL NPUMEHUMOCMU (QUIUYECKUX 3AKOHO8, NOHUMAMb 02PAHUYEHHOCHIb
UCTIONB306ANUS YACTHBIX 3AKOHO8 (3aKOH Apxumeoda u 0p.);

HAX00UMb A0eKBAMHYI0 NPEOJIONCEHHOU 3a0aue usUyecKyo Mooeisb, papeulams npoodiemy Kax
HA OCHOBE UMEIOWUXCS 3HAHUL NO MEeXAHUKE C UCNOb308AHUEM MAMEMAMUYECKO20 annapama, max u
npU NOMOUWU MEMOO08 OYEHKU.

Pabora u MomHOCTB. DHeprus



YueHuK HayuuTcs:

®pacIO3HaBaTh MEXaHWYECKHUE SIBICHHSA U OOBSICHATH Ha OCHOBE MMEIOIIUXCS 3HAHUN OCHOBHBIE
CBOIICTBA WM yCIIOBHSI POTEKAHUS 3TUX SIBICHUN: PAaBHOBECHE TBEP/BIX TEJ, UMEIOIINX 3aKPEIICHHYIO
0Cb BpalleHus, IPeBpalleHne OAHOTO BUAa KHHETUYECKOH SHEPTUH B JPYTOH;

®OMUCHIBaTh H3YyYCHHBIC CBOWCTBA T M MEXaHMUYECKHE SIBICHUS, HWCIONB3Yys (U3NUecKue
BEIMYMHBL: CHJa, KHHETHYeCKas »DSHEprus, I[OTeHUHalbHas »JHEPrus, MexaHudeckas paboTa,
Mexanndeckas MomrHocTh, KIIJ[ mpu coBepiiernn pabOThl C MCIONB30BaHWEM TPOCTOTO MEXaHU3MA;
MIPH ONMCAHUH MPAaBUIHHO TPAKTOBATH (PH3UYECKHIA CMBICI HCTIONb3YEMBIX BEITHUWH, UX 0003HAUEHUS U
€MHUIIB U3MEPEHNUs, HAXOAUTh (OPMYJIBL, CBS3BIBAIONINE JaHHYIO (PU3MYECKYIO BETUYMHY C JAPYTHMHU
BEJIMYWHAMH, BEIYUCIISITH 3HaUeHNE (PU3MIECKON BEITMINHBL;

®aHAM3UPOBATh CBOMCTBA TEJ, MEXaHWYECKHE SBICHHUS W TIPOIECCHI, HUCIONB3Ys (pu3ndecKne
3aKOHBI: 3aKOH COXPaHEHWS IHEPTHU; MPH ITOM PA3IUYaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €rO
MaTeMaTHYeCKOe BBIpaKEHHE;

epemiaTh 3aJa4yM, UCIONB3ySd (DU3NUYECKHE 3aKOHBI (3aKOH COXpAHEHWS! SHEpruu) U (OPMYIIBL,
CBsI3bIBaIONINE (PU3NYECKUE BETUUMHBI (KHHETHYECKass SHEPTUs, TOTeHINAIbHAsl SHEPTUsl, MeXaHUIeCKasi
pabora, mexanndeckass MomHocTh, KIIJ[ mpocTtoro mMexaHn3ma, yciaoBHE PaBHOBECHS CHJI Ha phlyare,
MOMEHT CHWJIbI): Ha OCHOBE aHallM3a YCJIOBHS 3aladd 3alHChIBaTh KPAaTKOE YCJIOBUE, BBIIENATH
¢u3nuecKkue BENUYHMHBI, 3aKOHBI U (OpMYJIBI, HEOOXOJUMEBIEC ISl €€ PEIleHHs, MPOBOAUTH PacyeThl U
OIIEHHBAThH PEATHHOCTH IMOYIEHHOTO 3HAYSHsI (PHM3MUECKOl BETUINHEI,

®pacro3HaBaTh NPOOJIEMBI, KOTOPHIE MOXXHO PEUINTHh IPH IOMOIIN (U3NIECKHX METOJOB;
aHAM3UPOBATh OTACNBHBIE STalbl IMPOBEJICHUS WCCICNOBAHUNA W WHTEPIPETHPOBATH PE3YIbTATHI
HaOJIIOIEHHUI U OIIBITOB;

®CTaBUTh OMBITHI TI0 HCCIENOBAHUIO (DM3MUECKUX SBICHWNA WM (PU3MYECKUX CBOMCTB Tenm Oe3
WCTIONB30BaHMs TPSIMBIX HM3MEPEHWH; TpH dSToM (QOopMynIHpoBaTth Npobiemy/3amady y4eOHOTO
OKCIIEPUMEHTa; COOMpaTh YCTAHOBKY W3 TPEIOKEHHOTO OOOpYIOBaHWS; TPOBOIUTH OIBIT U
(hopMySTUPOBAThH BHIBOJIBI;

®[IOHUMATh POJIb KCIIEPUMEHTA B MTOJYYCHUH HAyYHOH HH(pOpMAIINK;

®IIPOBOJUTH MPSIMBbIE U3MEPECHUS (PUINUECKUX BEIUYMH: PACCTOSIHUE, CHIIA); IIPH 3TOM BBHIOMPAThH
ONTUMAaNbHBIN CHOCO6 HU3MEPCHUA U HCIIOJIb30BaTh HpOCTeI\/'IHII/Ie METOABI OILCHKH HOI‘pCHIHOCTefI
U3MEPECHUM.

®IIPOBOAUTL HUCCICAOBAHUC 3aBUCUMOCTEMN (1)H31/I‘-ICCKI/IX BCJIIMYUH C HCIIOJIB30BAHHUEM IIPAMBIX
U3MEpPEHHH: TpPH 3TOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHpPOBAaTh PE3yNbTaThl IMOITy4YEeHHOH
3aBUCUMOCTHU (1)I/I3I/I‘IGCKI/IX BCJIIMYHUH B BHJEC TaGJ’II/IH u Fpa(l)I/IKOB, ACJIaTh BBIBOABLI IO pE3yJibTaTaM
WCCIIC/IOBAHNS;

®IIPOBOINTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIUYMH: OMpPEJEIeHHe COOTHOIIEHHS CHII H
TUIeY JJIS PAaBHOBECHS pbIvara; IMpH BHIMIOJHEHUH U3MEPEHUH COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
ciaenys HpeHHO)KeHHOﬁ HWHCTPYKIMH, BBIYUCIIATH 3HAYCHUEC BCIIWYMHBI U aHAJIMU3HUPOBATH MOJYUYCHHBIC
pe3yIbTaThl C YI€TOM 3aIaHHOW TOYHOCTH H3MEpPEHU;

®aHANM3NPOBATh CHUTyallMd TPaKTUKO-OPHEHTHPOBAH-HOTO XapakTepa, Yy3HaBaTh B HUX
MIPOSIBJICHUE M3YYCHHBIX (DM3MUYECKUX SBIICHUH MM 3aKOHOMEPHOCTEH M MIPUMEHSTh UMEIOIIHECs 3HAHUS
JUISL UX OOBSICHEHHSI;

®[IOHMMATh IPHUHIIMIILI JICUCTBUSA pblyara, OJIOKA, HAKJIOHHOW IUIOCKOCTH, VYCIIOBHS UX
0€30MacHOr0 UCTIOJIL30BaHMUS B TIOBCETHEBHOM KU3HH;

SCIIONIF30BATh TPHU BBITONHEHUH YUYEOHBIX 3a/lad HAyYHO-TIOMYJSPHYIO JUTEpaTypy o
(hU3MYECKUX SBJICHUSX, CIIPABOYHBIE MaTepHallbl, pecypchl HTepHET.

Yuenux nonyuum 603mMocHOCMb HAYHUMbCA:

®0C03HABAMb YEHHOCMb HAYYHBIX UCCTIe008AHUL, POTb UIUKU 6 PACUUPEHUU NPeOCTNABIEeHU 00
OKpYHCarouem mMupe u ee 8Kia0 8 YiyyuleHue Kauecmed HCUsHu;

*UCNONB306AMb  HPUEMbl  NOCMPOEHUs.  (uU3UYecKux Mmooenel, Noucka u  @QOoOpMyIuposKu
aOK(IS’amEﬂbCWlG GbZOGMHyn’lblx cunomes U meopemudecKux 66160006 HA OCHOBE amnupuvecKku
YCMAaHO6/IEHHbLX ¢)(,ZKI’I106,'

®CPABHUBATL MOYHOCHb UBMEPEHUS (QUIUYECKUX GeTUdUH NO GelUdUHE UX OMHOCUMENbHOU
no2peutHoCmy npu NPOBeOeHUU NPIMbIX USMEPEHUL,

eCaAMOCMOAMENbHO npoeodumb KOCBEHHble U3MEPEHUA U UCCre008aHUs gbua’ultecmtx 6CJIUYUHR C
Uucnonib3osanuem pasiudHsblx cnocoboe USMEPEHUA d)usuqeacux 6EJIUYUH, 8bl6upaH1b cpedcmea
U3MEPEHUsL ¢ Y4emoM HeoOX0OUMOU MOUYHOCIU UsMEpPeHUll, 000CHO8bIBAMb 8b1O0P CNOCODA UIMEPEHUS,
A0eK8amHO20 NOCMABIEHHOI 3a0atie, HPOBOOUMb OYEHK) 00CIMOBEPHOCMU NOLYYEHHBIX PE3VIbMAmOs;




®BOCHPUHUMAMY UHPOPMAYUIO PUIUYECKO2O COOEPIHCAHUS 8 HAYUHO-NONYISPHOU Iumepamype u
CpeodCcmeax MaccoBol UHPOPMAYUY, KPUMUYECKU OYESHUBAMb NOYYEHHYIO UHDOPMAYUIO, AHATUSUDYS ee
cooeporcanie u Oanuvle 00 UCMOYHUKe UHpOpMayuu;

®C030a6amyb cOOCMEEHHblEe NUCLMEHHbIE U YCIHbLE COO0WenUs 0 PUIUYECKUX SIBNEHUSIX HA OCHO8e
HEeCKONbKUX UCMOYHUKOS UHDOPpMAYUL, CONPOBONCOAMb GbICHYNICHUE Npe3eHmayuet, yuumoleas
0COOEeHHOCMU ayOUMOPUL C8EPCNHUKOS.

®UCNONB306AMb 3HAHUSL O MEXAHUYECKUX SIBNeHUsX 8 NOBCEOHeSHOU JCU3HU Ofsl obecnedenus
bezonacnocmu npu odpaweHuu ¢ npuboOpamMu U MeXHUYECKUMU YCmpoucmeamu, OJisi COXPAHEHUs.
300p08bs U COONOOEHUS HOPM IKOJIO2UYECKO20 NOBEOEHUs 8 OKPYICarouell cpede; npusooums npumepul
NPAKIMUYECKO020 UCNOTb308AHUS (PUUYECKUX 3HAHULL 0 MEXAHUYECKUX ABIeHUAX U PUULECKUX 3AKOHAX,

*pA3IUYAMb 2PAHUYbI NPUMEHUMOCMU (DUUYECKUX 3AKOHO8, HOHUMAMb GCeobwull xapakmep
PYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs MEXAHUYECKOU IHEPeULL),

HaxoO0umsv a0eKk8amuyro npedioHCerHol 3a0aye puauuecKyro Mooein, paspeulams npooiemy Kax
HA 0CHOBE UMEIOWUXCSL 3HAHUL NO MEeXAHUKE C UCNONb308AHUEM MAMEMATHUYECKO20 annapama, max u
npU HOMOWU MEeMOO008 OYEHKU

8 knace

TemnoBble sIBJICHUS

Yuamuiics HayuurTcs:

® Pacro3HABaTh TEIUIOBLIC SBJICHUS U OOBACHATH Ha 0a3e MMEIOIIUXCS 3HAHUH OCHOBHBIC CBOWCTBA
WIA YCJIOBHSI TMPOTEKaHWS OSTUX sBieHW: auddysus, u3mMeHeHue oObema Tel NPH HarpeBaHUH
(oxnmaxxneHnu), Oonblmas CKUMAeMOCTh Ta3oB, Majas CKAMAaeMOCTh MKHJIKOCTEH W TBEpJbIX TeT,
TEIJIOBOE PaBHOBECHE, MCHApEHHE, KOHJCHCAIUS, MJIaBlICHUE, KPUCTAIUIH3AIUS, KUTICHUE, BIAXKHOCTh
BO3/IyXa, pa3lUYHBIE CIOCOOBl Terulonepenayn (TErUIONPOBOTHOCTb, KOHBEKLUS, HW3IIydeHHE),
arperaTHbIe COCTOSIHUS BENIECTBA, MOTJIOIICHIE SHEPTUH MPY UCTIAPSHUH JKUIKOCTH U BBIJCICHHE €€ MPU
KOHJICHCAITUH Mapa, 3aBHCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBIICHHUS;

® OITUCHIBATh W3yYCHHBIE CBOWCTBA TEJI U TEIUIOBBIC SBICHHUS, HCIIONB3Ysl (PU3UUECKUE BEITHMUMHBIL:
KOJINYECTBO TETUIOTHI, BHYTPEHHSIS SHEPTHsl, TEMIIEpaTypa, yAeIbHas TeIIOEMKOCTh BEIIECTBA, yelIbHAS
TEIIOTa TUIABJICHUS, YHAENbHAs TemoTa MapooOpa3oBaHuUs, yAeJbHas TEIIOTa CrOpaHus TOIUINBA,
K03(D(PHUIUEHT TIONE3HOr0 JEHCTBUS TEIUIOBOTO JIBHUTATENS; MPHU ONUCAHWW TPABHILHO TPAKTOBAThH
(U3NYECKUIl CMBICI HCIIONB3yEMBIX BEIMYMH, MX O0O3HAUCHHWS W CAMHWIBI HM3MEPEHHUs, HaXOIUTh
(GOopMyIBI, CBS3BIBAIOIIUE JAHHYIO (U3UYECKYI0 BEJIMYUHY C JAPYTHMMH BEJIWYMHAMH, BBIYUCISATH
3Ha4YCHUE (PU3MUYECKOI BEJTMUYMHBI,

® AaHAJIM3UPOBAThH CBOMCTBA TEJ, TEIJIOBBIC ABJICHUS M MPOIIECCHI, UCIIONB3YS OCHOBHBIC TIOJIOKCHHSI
ATOMHO-MOJICKYJIIPHOTO YYCHHSI O CTPOSHUH BEIIIECTBA U 3aKOH COXPAHEHUS SHEPTHH;

® pazMyaTh OCHOBHBIC MTPU3HAKU U3YYEHHBIX (PH3MYECKUX MOJIENel CTPOSHHS T'a30B, JKUAKOCTEH 1
TBEPJBIX TEIT;

® [IPUBOJIUTH MPUMEPHl MPAKTHYSCKOTO HCIOIb30BAHUS (PU3MUYSCKMX 3HAHUUA O TEIUIOBBIX
SIBJICHUSAX;

e periath 3a/1a4M, UCMOJNB3ys 3aKOH COXPAHEHUS SHEPrMU B TEIJIOBBIX Mporeccax U (GopMylsl,
CBA3BIBAIONINE (PU3MUYECKHE BEIMYHMHBI (KOJUYECTBO TEIUIOTHI, TEMIIEPATYpa, yIAENbHAS TEMIOEMKOCTh
BEIIECTBA, Y/eibHAas TEIUIOTa IUTABJICHHUS, yJelbHas TeIUIoTa MapooO0pa3oBaHMs, yJeNbHAs TeryioTa
CrOpaHMs TOIUIMBA, KOA(PQPHUIMEHT MOJE3HOro JEHCTBUS TEIUIOBOTO JBUTATENS): Ha OCHOBE aHAlM3a
YCIIOBHUS 3a/1a4M 3aIKChIBATH KPATKOE YCIOBUE, BHIICIATh (U3NUCCKUE BEIMYHHBI, 3aKOHBI U (OPMYJIBI,
HEOOXOIUMEBIE IS €€ pelleHHs, IPOBOANTH PACcCUeThl M OIICHUBATh PEAIbHOCTH MOJYYEHHOT'O 3HAYCHHUS
(hU3UYECKOI BEJTMUNHBI.

Yuawuiics nonyuum 03moxcHocms HAy4umocs:

® LCNONL306AMb  3HAHUSL O MENJIO8bIX SGNCHUSX 6 HOBCEOHeGHOU MHCU3HU O 0Oecneyenus
bezonacnocmu npu obpawjenuu ¢ NpUOOPaAMU U MEXHUHECKUMU YCMPOUCMEAMU, 01 COXPAHEHUs.
300p08bsL U COONIOOEHUSL HOPM IKO02UUECKO20 NOBEOeHUsl 8 OKpYcarouell cpede, npusooums npumepovl
9KONI02UHeCKUX — NOCAeOCmeuil  pabomvl  Osucamenell  GHYMPEHHE20 — CeOPAHUS,  MENI08bIX U
2UOPOINEKMPOCMAHYULL,

® PA3IUYAMb SPAHUYLL NPUMEHUMOCIU (DUUYECKUX 3AKOHO8, NOHUMAMb 8Ceobwull xapaxmep
PyHOaMenmanvHblX UUYECKUX 3AKOHO8 (3AKOH COXPAHeHusi dHepeuu 6 MeniosblX npoyeccax) u
02PAHUYEHHOCMb UCHOTIb308AHUSL HACHHBIX 3AKOHO8,

® HAXOOUMb A0EKEATHYIO NPEONONCEHHOU 3a0ate usuyecKkyio Mooennb, paspeuams npooemy Kax
HA OCHOBE UMEIOWUXCSL 3HAHUL O MENJO8bIX AGNEHUSIX C UCNOIb308AHUEM MAMEMAMUYLECKO20 annapamd,




maxk u npu nomowiu Memooos OYEHKU.

DJIeKTPUYeCKHE ABJIECHUS

Yyammuiicss Hay49nuTCs:

® PacIio3HABATh JIEKTPUYECKHE SBICHUSA M OOBSCHATH Ha OCHOBE MMEIOIINXCS 3HAHUH OCHOBHBIC
CBOMCTBAa WJIM YCIOBHUSI HPOTEKAHUS ITHUX SBICHHUN: SIICKTPU3ALMs TeJ, B3aHMMOJCHCTBHE 3apsIoB,
ANEKTPUYECKUI TOK M €ro JISHCTBUS (TEII0BOE, XUMHUUECKOE, MATHUTHOE).

® COCTaBIISITh CXEMBI ANIEKTPUIECKUX LEeNel ¢ MOCIeI0BaTeNbHBIM U MTapajuIeIbHBIM COeINHEHUEM
3JIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAUEHHsI 3JIEMEHTOB DJIEKTPUUYECKUX LeTel (MCTOYHUK TOKa, KIIF0Y,
PE3UCTOp, PEOCTAT, JIAMIIOUKA, aMIIEPMETP, BOJIIBTMETP).

® ONUCHIBAaTh M3YYCHHBIC CBOWCTBA TEN W OJIIEKTPUYECKHUE SIBJICHHUS, HUCIONB3YS (QU3MUECKHUE
BEIMYMHBL: DJIEKTPUYECKU 3apsil, Cuila TOKa, OJJICKTPUYECKOE HampsbKeHHe, dJIeKTPHYECKOe
COIIPOTHBIICHHE, YNIEIbHOE COMPOTUBIICHHE BEIECTBA, padOTa 3IEKTPUYECKOTO MO, MOIIHOCTh TOKa,
IpU ONUCAHUHM BEPHO TPAKTOBATh (PM3NYECKHH CMBICI HMCHONB3YEMBIX BEIMYMH, WX O0O3HAYCHUS U
SIMHUIBI U3MEPEHUST; HaXOIUTh (OPMYIIbI, CBSI3BIBAIONINE TAHHYIO (H3WYECKYIO BEIMUUHY C JPYTHMHU
BEJIMYMHAMH.

® AaHAJIM3MPOBATh CBOWCTBA TEJ, HJICKTPUYECKHE SIBJICHUS M TIPOIECCHI, MCHONB3YS (H3NIECKUe
3aKOHBL: 3aKOH COXPAaHEHMS 3JIEKTPUYECKOro 3apsinia, 3akoH Oma sl ydacTka IemH, 3akoH J[Koyis-
JleHma, pu 3TOM pas3yinyaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA U €0 MaTEMaTHYECKOE BEIPAKCHUE.

® IIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIONB30BaHMsl (PU3NUECKUX 3HAHUM 00 DIIEKTPUYECKHUX
SIBTICHUSIX.

e peniath 3a7a4yu, UCIONb3Ys (hU3nvecKkue 3aKoHbI (3akoH OMa JjIsl ydacTka 1enH, 3akoH J[xoys-
Jlenua) u GopmMynsl, cBA3bIBaroIIMe (prU3MYecKre BETMUYMHBI (CHJa TOKa, SJEKTPHUUECKOE HAIpsDKEHHE,
SIIEKTPHYECKOE CONPOTHBIICHHE, YJCIbHOE CONPOTHBICHHE BEIIECTBA, PadOTa 3JIEKTPUYECKOTrO MO,
MOIITHOCTh TOKa, (OPMYJBI pacdeTa 3JCKTPHUECKOTO COMPOTHBICHUS NpPU MOCIEAOBATCIHLHOM H
napaieIbHOM COCJUHEHUH TPOBOJAHMKOB); HA OCHOBE aHAJIHM3a YCJIOBHUS 3aJaul 3allMChIBATh KPaTKOE
YCJIOBHE, BBLACTATh (PU3NYECKHE BEIUYMHBI, 3aKOHBI W (OPMYIBI, HEOOXOAMMBIC JUII €€ PELICHUs,
HPOBOJUTE PACYETHI M OLICHUBATh PEAbHOCTH MOTYYECHHOTO 3HAYEHUS (PU3MIECKON BEITMYHHBL.

Yuawuiica nonyuum 603M04CHOCIb HAYHUMBC

® UCNOIL306aMb 3HAHUA 00 INEKMPUYECKUX ABNEHUAX 6 NOBCEOHEGHOU JHCU3HU Oid 0becneveHus
bezonacHocmu npu obpaweHuu ¢ npudopamu U MEXHUYeCKUMU YCmpoucmeamu, O COXPAHEeHUs.
300p08bs U COONOOEHUS HOPM IKOTOSUHECKO20 NOBEOCHUs 8 OKpYICcarowel cpede;, NPpUsoOUms NpUMepbl
BUAHUA INEKMPOMASHUMHBIX UTYYEHUL HA HCUBbLE OPSAHUIMBL,

® paziuuame 2paHuybl NPUMEHUMOCU PUIULECKUX 3AKOHOB, NOHUMAMb 8Ceobwull Xapaxkmep
@yHOamenmanvHuIX 3aKOHO8 (3AKOH COXPAHEHUs DJIeKMPUYecKo2o 3apsaoa) U O02PAHU4eHHOCMb
UCNONBL306ANUS YACMHBIX 3aKOH08 (3axon Oma 0ns yuacmka yenu, 3akou [icoyas-Jlenya u op.),

® UCNONL306AMb  NPUEMbl  NOCMPOEHUs.  PU3UUECKUX Mooeell, NOUcKa U  QPopMyIuposKu
00KA3amenbCcme  GblOBUHYMBIX — 2unome3 U  Meopemudeckux 6bl800068 HA OCHO8e IMAUPUYECKU
YCMAHOBNIEHHBIX PaKMOo8;

® HAX00UMb A0EKBAMHYIO NPedIONCEHHOU 3adaue uzuyecKyro Mooeiv, paspeuams npodiemy KaxK
HA OCHOBE UMEIOWUXCS 3HAHULL 00 2NEeKMPOMASHUMHBIX SGIEHUAX C UCNOIb308AHUEM MAMEMAMUYecKo20
annapama, max u npu ROMOWU Memoo08 OYeHKU.

MarHuTHbIe IBJICHUS

VYuanuiics HayuuTcs:

® pacrio3HaBaTh MAarHUTHBIC SIBJICHUS U OOBACHITH Ha OCHOBE HMEIONIUXCS 3HAHUN OCHOBHBIC
CBOWCTBAa WJIM YCJIOBHS TPOTEKAHHWS JTUX SIBICHUHN: B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAS
WHIYKIUS, NEeUCTBHE MArHUTHOIO IOJII HA NIPOBOJAHMK C TOKOM M Ha JABIXKYIIYIOCS 3apsDKEHHYIO
YaCTUILy, JEHCTBUE NIEKTPUUYECKOTO MOJIA Ha 3aPSKEHHYIO YACTUILY.

® OTIMCHIBATH U3YYCHHBIC CBOMCTBA TEJ M MAarHUTHBIC SBIICHUS, UCTIOIB3YS (DU3UICCKUE BETTUIHHEL:
CKOPOCTh JJIEKTPOMArHWTHBIX BOJIH, TIPH OINMCAHWW BEPHO TPAKTOBaTh (DH3WIECKUN CMBICIT
UCTIOJIb3YEMBIX BEIUYHH, UX 0003HAYCHUS U €IUHUIBI U3MEPEHHUS, HAXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE
JIAHHYIO (DU3UYECKYIO BEJIMYUHY C APYTUMU BEIMYHMHAMHU.

® AHAJTM3MPOBATh CBOWCTBA TEJ, MAarHUTHBIC SIBIICHUS W TIPOIECCHI, HCIIONB3Yys (pu3udeckue
3aKOHBI; [IPH 3TOM Pa3InyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M €0 MAaTEMaTHYECKOE BhIPAKEHUE.

® IPUBOJUTH TIPUMEPHI MPAKTUYSCKOTO HWCIIONH30BAaHUS (PU3WUSCKUX 3HAHUHA O MAarHUTHBIX
SIBIIEHUSIX




e peliaTh 3a/Ja4M, WCIONB3YS (U3UUECKUE 3aKOHBI U (HOPMYJIBI, CBS3BIBAIOIINE (PUIMUECKHUE
BEJINYMHBI, HA OCHOBE aHAJM3a YCJIOBHS 3aJIa4M 3alMCBhIBATH KPATKOE YCJIOBHE, BBIIEIATH (PU3UUECKUE
BEJIMYMHBI, 3aKOHBI U (OPMYIBI, HEOOXOMUMBIC JIJISI €€ PEIICHUs, MPOBOJUTH PACUYCTHl U OIICHUBAThH
PEATLHOCTh MOJTyYSHHOTO 3HAYCHUS (PU3NYCCKON BEITMYUHBI.

Yuawuiics nonyyum o3moicHocms HAYYUNBCA.

® LCNONBL306AMb 3HAHUSL O MACHUMHBIX SIGNIEHUSIX 6 NOBCEOHEGHOU JICUBHU O/ 0DecneyeHus.
bezonacnocmu npu obpawjeHuu ¢ npubOpaMu U MEXHUHECKUMU YCMPOUCMEAMU, OIs COXPAHEHUs.
300p08bs U COONOOEHUS HOPM IKOTOSUHECKO20 NOBEOeHUs 8 OKpYxcarouell cpede;, npueooums npumepsl
BIUAHUSL INEKMPOMASHUHBIX U3TYYEHULL HA JHCUBBIE OPSAHUIMDL,

® PABIUYAMb SPAHUYLL NPUMEHUMOCIU (DU3UYECKUX 3AKOHO8, NOHUMAMb Ceobuyull xapaxmep
@yHOaMenmanbHbIX 3AKOHO8.

® LUCNONB308AMb  NPUEMbL  NOCHMPOEHUs.  (DU3UYECKUX Mooenell, HOUCKA U  QOopMyIUposKu
O00KA3amMeNnbCmE  GblOGUHYIMbIX — 2UNOMe3 U MeOpemuyeckux 6bl80008 HA OCHO8E IMIUPUYECKU
VCMAHOBNEHHBIX (PaAKmMos;

HAX00Uumv a0eKeamuyr npedjlodCeHHOl 3a0aue Gu3uuecKyro Mooeinb, paspeulams npooiemy Kax
HA 0CHOBE UMEIOWUXCSL 3HAHUL 00 MAZHUMHBIX SIGNEHUSX C UCNOIb30BAHUEM MAMEMAMULECKO20
annapama, max u npu NOMOWU Memooa OYeHKU.

CBeToBbI€ sIBJIEHUS

Yuamuiics HayuurTcs:

® DacriO3HABaTh CBETOBBIC SBICHUS W OOBSICHATH HA OCHOBE HMEIOIIMXCS 3HAHWH OCHOBHEIC
CBOMCTBA WJIM YCJIOBUS IIPOTEKAHMSI 3THUX SIBJICHUI: IIPSIMOJIMHENHOE PACIIPOCTPAHEHUE CBETA, OTPAXKCHUE
Y TIPEJIOMJICHHE CBETA, AUCIIEPCHS CBETA.

® JICTIONIB30BAaTh ONTHYECKHE CXEMBI JISi TOCTPOCHHS HM300pakeHWH B IUIOCKOM 3epKaie |
coOuparolel JInH3e.

® OITUCHIBATh W3YyUCHHBIE CBOWCTBA TEJ M CBETOBBIC SIBICHUS, UCTIONB3YS (QU3MUECKHE BEITHMYMHEIL:
(OKyCHOE pacCcTOSHUE M ONTHYECKAsl CHIIA JIMH3BI, CKOPOCTH AJIEKTPOMArHUTHBIX BOJH, AJUHA BOJIHBI U
YacTOTa CBETa; MPH OIMMCAHWHA BEPHO TPAKTOBATh (DM3WUYECKUI CMBICI HCIOIB3yEMBIX BEIUYHH, MX
0003HAYCHUS W EOUHHIBI HW3MEpPEHUsS; HaxXOMuTh (OPMYINBI, CBS3BIBAIONINE MAHHYIO (HU3UYECKYIO
BEJINYHHY C IPYTUMH BEJTHYMHAMHU.

® AaHAITM3UPOBATH CBOWMCTBA TEJI, CBETOBBIE SIBIICHUS M MPOIECCHI, UCTONB3Ys (Pr3NIecKne 3aKOHbI:
3aKOH TPSMOJMHEHHOTO PacIpPOCTPaHEHUSI CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHHUS CBETA;
TIPH 3TOM Pa3NINYaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €r0 MaTeMaTHYeCKOe BhIPaKEHUE.

® IPUBOJINTH TPHMEPHl TPAKTHYECKOTO WCIONB30BaHUsl (PU3MYECKHX 3HAHWH O CBETOBBIX
SIBTICHUSIX.

e peliaTh 3a/a4d, HMCIMOJb3ysl (U3UYECKHE 3aKOHBI (3aKOH TMPSMOIMHEHHOTO paclpoCTpaHEHHs
CBETa, 3aKOH OTPKEHHS CBETA, 3aKOH IPEJIOMIICHHUs CBeTa) W (OPMYIIbI, CBSI3bIBAIONINE (DU3NUECKUE
BEJIMYUHBI ((POKYCHOE PACCTOSIHHE U ONTHYECKAsl CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUTMHA
BOJIHBI M YaCTOTa CBETA): HA OCHOBE aHANIM3a YCIOBHS 3a/Ia4H 3alHCHIBATH KPATKOE yCIOBUE, BBIJCISTh
¢du3nyuecKkue BEIMYMHBI, 3aKOHBI U (OPMYIIBI, HEOOXOJMMBIE I €€ PEUICHHUs, MPOBOJUTH PacdeThl
OIIEHWBATh PEATHHOCTH IMOYYEHHOTO 3HAYSHHSI (PH3MUECKOI BETUYNHBL.

Yuawuiics nonyyum 03moicHocmb HAYYUMbCA.

® UCNONBL308AMb 3HAHUSL O CBEMOBLIX SGICHUAX 6 HNOBCEOHEGHOU JiCU3HU 01 0DecneueHusl
bezonacnocmu npu obpawjeHuu ¢ nNpuobOpamMu U MEXHUHeCKUMU YCMPOUCMEAmMU, O COXPAHEHUs.
300p08bs U COONOOEHUS HOPM IKOTOSUHECKO20 NOBEOCHUs 8 OKpYICcarowel cpede;, NPUsoOUms NpUMepbl
BIUAHUS INEKMPOMASHUMHBIX U3TYYEHULL HA HCUBbLE OPLAHUIMBL,

® PA3IUYAMb SPAHUYbL NPUMEHUMOCMU QU3UYECKUX 3aKOHO8, NOHUMAMb 6CeobWUll Xapakmep
dyHOamenmanvbHbixX 3aKOHO8;

® UCNONBL308AMb  NPUEMBL  NOCMPOEHUs.  (DUUYECKUX MoOenell, Nnoucka u QopmMyIuposKu
00Ka3amenbCme  8bl0BUHYMbIX 2UNOME3 U  MeOoPemu4eckux 6bl80008 HA OCHOBE IMNUPUYECKU
VCMAHOBNEHHBIX (PAKMO8,

® HAX0O0UMb A0EKEAMHYIO NPEONIONCEHHOU 3a0ade GU3UYECKYI0 MOOeib, paA3peuants npooiemy Kax
HA OCHO8E UMeIOWJUXC 3HAHULL O CBEMOBbIX AGNIEHUAX C UCNONb308AHUEM MAMEMAMUYECKO20 annapama,
MAax u npu NOMOWU Memooo8 OYeHKU.




9 kJjacce

JIMYHOCTHBIMHU Pe3yabTATAMHU U3YYeHHS Y4eOHO-MeTOANYECKOro Kypca «Pu3uka» B 9-M
KJ1accax sSBisieTcs (OpMUPOBAHHUE CIEIYIOMINX YMEHHI:

—  CaMOCTOSATEIBHO OMPE/ICNIATh U BRICKA3bIBAThH OOIUE JIJIS BCEX JIFOJICH TPaBUIIa TTOBEICHUS
npu OOIICHUH U COTPYAHUYECTBE (ITHYCCKUE HOPMBI OOIICHUS M COTPYTHUYCCTRA).

— B caMocTosTeIEHO CO3aHHBIX CUTYAIMSIX OOIICHUS U COTPYIHUYECTBA, ONUPAsICh HA O0IIHe
JUTSL BCEX MPOCTHIC MTPaBIJIA MOBEACHHUS, JIEIaTh BEIOOP, KAKOHM MOCTYIIOK COBEPIIUTD.

CpencTBOM TOCTIKEHHSI STHUX PE3YIbTATOB CIYKUT YIEOHBI MaTepHall — YMEHHE OTIPEACTISATh
CBOE OTHOIIIEHHE K MUDY.

MerTanpeaMeTHbIMU pe3yIbTaTaMU U3y4YeHHUsST y1eOHO-METOJMUECKOT0 Kypea «Pu3uka» B 9-om
KJ1acce SIBJISIIOTCS (YOPMHUPOBAHUE CIEAYIOIINX YHUBEPCAIbHBIX YU€OHbIX NEHCTBUH.

PeryastuBnbie YY/I:

—  CamocTosTenbHO GOpMYyTHUPOBATH LEIH YPOKa MOCIIE MIPEIBAPUTEIILHOTO 00CYKICHUSI.

—  Yuurbcs 00HapYXUBaTh U GOPMYIMPOBATh YUeOHYIO IpoOIEeMy.

—  CocraBnsTh IJ1aH pelIeHUs MpoodaeMbl (3a1a4n).

—  PalOoras no mnany, CBepsATh CBOH ACUCTBHSI C LIETBIO U, IPH HEOOXOJAUMOCTH, HCIIPABIISTH
OIMOKH CaMOCTOSATENBHO.

CpenctBoM GOpPMUPOBAHHUS ITUX ACHCTBUI CITYXKAT DIIEMEHTBI TEXHOJIOTUH MTPOOIEMHOTO
0o0y4eHus Ha HTalle U3y4eHHUs] HOBOI'O MaTepuana.

— B nmmanore ¢ yunreneM y4uThCsl BEIpaObaThIBATh KDUTEPHU OLEHKH U OMPEACISATh CTETICHb
YCIICHIHOCTH BBITIOJHEHUsI CBOCH pabOTHI M pabOTHI BCEX, UCXOS H3 UMEIOIINXCSI KPUTEPHUEB.

CpenctBoM GOpPMUPOBAHHUS ITUX ACHCTBUN CITYKHUT TEXHOJIOTHUS OLCHUBAHMsI yUEeOHBIX YCIIEXOB.

Ilo3naBaresabHbie YY/I:

—  OpueHTHPOBATHCS B CBOEH CUCTEME 3HAHUI: CAMOCTOSATENBHO MPEANOaraTh, Kakas
UHQOpMALs Hy>KHa IS pelieHusl yueOHOW 3a1a4y B HECKOJIBKO I11aroB.

—  OtOupaTh HEOOXOUMBIC ISl pelIeHUs yueOHOM 3a1a4l MCTOYHUKH WH(POPMAIUH.

—  JloObIBaTh HOBBIE 3HAHUS: M3BIIEKATh HHPOPMALUIO, IPEACTABICHHYIO B pa3HbIX (hopMax
(TekcT, TabuIla, cXxeMa, WILTFOCTPAITUS | Jp.).

—  IlepepabaTbIBaTh MOTY4YEHHYIO HH(POPMALMIO: CPABHUBATD U I'PYNIUPOBATEH (aKThI U
SIBJICHUSI; ONIPEICIISITh IPUUKHBI SIBICHUM, COOBITHH.

—  IlepepabaTbIBaTh MOTYUEHHYIO HH()OPMALMIO: IeNIaTh BBIBO/BI HA OCHOBE 0000IICHNUS
3HAHUH.

—  TIpeoOpazoBbIBaTh HHPOPMAIIHIO U3 OJJHON (POPMBI B IPYTYIO: COCTAaBJISATH MPOCTOH IUIaH U
CJIO’KHBIN TIJIaH y4eOHO-HAYYIHOTO TEKCTa.

—  TIpeoOpazoBbIiBaTh MHPOPMAIHIO U3 OJTHON (OPMBI B APYTYIO: MPEJCTABIATH HHPOPMAIIHIO B
BUJI€ TEKCTa, TAOIHIIBI, CXEMBI.

CpenctBoM (pOpPMUPOBAHUS 3TUX ACUCTBUN CITy>KUT yueOHBINH MaTepuall.

KommyHnukaTuphble YY/I:

—  JIOHECTH CBOIO TIO3MIIMIO JI0 APYTUX: 0OPMIISITH CBOM MBICIH B YCTHOH M MMCbMEHHOMN pedu ¢
y4ETOM CBOMX YUEOHBIX U )KM3HCHHBIX PEUCBBIX CUTYAIIUM.

—  JloHecTH CBOIO TIO3UIIHIO JI0 APYTHX: BHICKA3BIBATH CBOIO TOUYKY 3PEHUS U MBITATHCS €€
000CHOBATH, MPUBO/IST APTYMEHTBHI.

—  Cnymarts IpyTrHX, MBITaThCs MPUHAMATH JIPYTYIO TOUKY 3pE€HUS, OBITh TOTOBBIM U3MEHHUTD
CBOIO TOYKY 3pEHUSI.

CpenctBoM (GOPMHUPOBAHMS ITHX JSUCTBUH CIYKUT TEXHOJIOTHSI TPOOJIEMHOTO HAJIOTa.

—  YuraTh BCITyX U PO ce0sl TEKCTHI yUSOHUKOB U TIPU 3TOM: BECTH «JIUAJIIOT C aBTOPOM»
(mporHo3upoBaTh OyMylee YTEHUE; CTABUTh BOIIPOCHI K TEKCTY U UCKATh OTBETHI; IPOBEPSTH Ce0s1);
OTJIEJISITh HOBOE OT U3BECTHOT'O; BHIICIATH INIABHOE, COCTABIISTH ILIAH.

CpenctBoM (GOPMHUPOBAHMS STUX ACHCTBUHN CIYKUT TEXHOJIOTHS MPOTYKTHBHOIO YTECHUSI.

—  JloroBapuBaThCs C JIFOJBMU: BBIMOJIHSS Pa3IMuHbIC POJIM B TPYIIIE, COTPYAHNYATD B
COBMECTHOM pEIICHUH MPOoOIeMBI (331241 ).

—  YUHTBhCS YBOKUTEIEHO OTHOCUTHCS K IMO3UIUH JIPYTOT0, MBITATHCS JOTOBAPUBATHCS.

CpencTBOM TOCTHIKEHHUSI STUX PE3YIbTATOB CITY:KUT OPraHU3aIUs Ha ypOKe paOd0ThI B Tapax
MOCTOSTHHOTO ¥ CMEHHOT0 COCTaBa, rpynmnoBblie GopMbI padoThl.




IIpeiMeTHBIMH _pe3yabTaTaMu H3y4YeHUss Kypca «®Pu3uka» B 9-M Kiacce SIBJISIOTCS
(dbopMupoBaHHE CIAEAYIOINX YMEHHH.

1-ii ypoBeHb (HEOOXOTUMBIi1)

VYyamuecs: TOKHBI 3HATH/IOHUMATD:

® CMBICII TIOHATHH: MarHUTHOE MOJIE, aTOM, aTOMHOE SIpO, PaJHOaKTHBHOCTb, MOHH3HMPYIOIIHE
U3ITy4ECHUS; OTHOCUTEIBHOCTh MEXaHHYECKOTO BIDKCHUS, TPACKTOPHS, HHEPIMAIbHAS CHCTEMa OTCUETa,
HCKYCCTBCHHBIN CIIyTHHK, 3aMKHYTas CHCTEMa. BHYTPEHHHE CHJIbI, MATeMAaTHYECKHIl MasTHHK, 3BYK.
W30TOII, HYKJIOH;

e CMBICT (DUBUYCCKUX  BEIUYMH: MarHuTHasT MHIYKUWSA, MarHUTHBIA TOTOK, DHEPrus
3JIEKTPOMArHUTHOTO TOJI, TEepEeMENICHUE, MPOEKIUs BEKTOpa, MyTh, CKOPOCTh, YCKOPEHUE, YCKOPEHHE
CBOOOJHOTO MaAeHUs, LEHTPOCTPEMUTENbHOE YCKOpEHHEe, CWila, CHJIa TSHKECTH, Macca, Bec Teda,
WUMITYJIbC, TIEPHOJ], YaCTOTa. aMIUIUTYAa, (ha3a, JUIMHA BOJHBI, CKOPOCTH BOJHBI, SHEPTHUS CBS3H, ACPEKT
Macc.

® CMBICH (DU3MUYECKUX 3aKOHOB: YPAaBHECHUSI KHHEMATHKH, 3aKOHbI Hbl0TOHA (TICPBEIiA, BTOPOA,
TPETHI1), 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOH COXPAHCHUS UMITYJIbCA, IPUHITUT OTHOCUTEIIEHOCTH
lanmunest, 3aKOHBI TAPMOHUYECKHX KOJIEOaHUH, PABUIIO JIEBOH PYKH, 3aKOH 3JIEKTPOMArHUTHOU
WHAYKIWH, paBwiIo JIeHna, 3aK0oH paJioakTHBHOTO pacmaa.

2-ii ypoBeHb (IIPOrpaMMHbIif)

Yuaumuecsi 10JKHbI YMETh!

® cOOMpPAaTh YCTAaHOBKH JUIs SKCIIEPUMEHTA 110 ONMCaHUIO0, PUCYHKY U IPOBOAUTH HAOIIOAEHUS
M3y4aeMbIX SBJICHU;

® I3MEPSTH CUITY TSDKECTH, PACCTOSHHE; IPEACTABISATh PE3yIbTaThl H3MEPEHUH B BUE TaOuil,
BBISBJISITH SMIIMPUYECKHE 3aBUCUMOCTH;

® OOBSICHATH Pe3yNbTaThl HAOIOACHUH 1 SKCIIEPHMEHTOB;

® [IPUMEHSTh IKCIIEPUMEHTAIBHBIC PE3YJIbTATHI IS NPEACKA3aHUS 3HAUYCHUS BEJIUUHH,
XapaKTepU3yIIMNX X0/ GUINIECCKUX SBICHUNL;

® BEIPAXKATH PE3YJIBTATHI U3MEPEHUH U pacyETOB B €AMHULAX MEKIyHApOAHON CUCTEMBIL;

® pelIaTh 33/1a4M HAa IPUMEHEHUE N3YUCHHBIX 3aKOHOB;

® IPUBOANTH MIPUMEPHI IPAKTUIECKOTO NCTIOMB30BAHMS (PH3MIECKHUX 3aKOHOB;

® IICTIOJIH30BATh MIPHOOPETEHHBIE 3HAHUSA U YMEHUS B PAKTUIECKOHN IEATEIBHOCTH U B
MTOBCEIHEBHOM KU3HMU.

4.2 JINYHOCTHBIE Pe3yJbTAThI

1. Cq)OpMPIpOBaHHOCTI) ITIO3HABATCJIIbHBIX HHTepeCOB, I/IHTGHHGKTYEUII)HI)IX nu TBOp‘IeCKI/IX
CIIOCOOHOCTEN;

2. yOEXIEHHOCTh B BO3MOXHOCTM T[IO3HAHUS MPUPOJBl, B HEOOXOJUMOCTH Pa3yMHOIO
UCIIOJI30BAaHUs JOCTH)KCHMM HAyKM M TEXHOJIOTMM Ui  JAJbHEMILEro pa3sBUTUSA
YeJIOBEYECKOro OOIIeCTBa, YBaKEHUE K TBOpPLIAM HayKU U TEXHHUKH, OTHOLIEHHE K (U3HKE
KaK 3JIEMEHTY 00I1eUeI0BEYEeCKOM KYyIbTYpHI;

3. CaMOCTOATEIbHOCTh B IPUOOPETEHNHU HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUM;

4. TOTOBHOCTb K BBIOOpPY >KM3HEHHOI'O IIYTH B COOTBETCTBUM C COOCTBEHHBIMU MHTEPECAMU U
BO3MOYKHOCTSIMU;

5. MoTHuBausa 06p3303aTenLH0171 JACATCIIBHOCTH INKOJBHHMKOB Ha OCHOBE JIMYHOCTHO
OPUCHTHUPOBAHHOTI'O IMTOAXOJA,

6. (QopMHpoBaHME EHHOCTHBIX OTHOLIEHUH APYr K APYry, YYUTEN0, aBTOpaM OTKPBITUHA U
u300peTeHuil, pesynbprataMm 00ydeHusl.
4.3 MeranpeaMeTHbIe Pe3yJIbTaThI:

1. oOBJaJI€HWE HABBIKAMU CaMOCTOSITEIHLHOTO npno6peTeHm[ HOBBIX 3HaHHI>'I, opraHu3alvn
yqe6H0171 JACATCIIbHOCTH, ITIOCTAHOBKH ueneﬁ, IUIaHUPOBAHUA, CAMOKOHTPOJII W OHLCHKH



PE3yJIbTaTOB cBOEN ACATCIIBHOCTH, YMCHUAMU MPCABUACTL BO3MOXKHBIC PC3YJIbTAaThl CBOUX
JIEHCTBHIA,

IIOHUMAHHUEC pa3n1/1q1/1171 MCKAY HUCXOOHBIMHU q)aKTaMI/I 1 TUIIOTE3aMU TJIAd HUX OG'LSICHCHI/ISI,
TEOPETUUYECKHUMH MOJEISIMU W pEaJbHbIMU OOBEKTaMH, OBJIAJICHHE YHHBEPCAIbHBIMU
y4eOHBIMH JCUCTBUSIMH Ha TMPHUMEpPax TUIOTE3 s OOBSCHEHHS H3BECTHBIX (aKTOB M
SKCIIEPUMEHTAILHOM TPOBEPKU BBIABUTAEMBIX THIOTE3, pPa3pabOTKH TEOPETUYECKUX
MOJENEN MTPOLECCOB UIIN SBJIEHUN;

(GopmHpoBaHUEe yMEHHI BOCIIPUHHMMATH, NepepadaThiBaTh U HPEIbIBIATH HHGOPMALUIO B
CIIOBECHOH, 0O0pa3HO#l, CHMBOIHMYECKOH (opMax, aHaIU3UpOBaTh M IepepadaThIBaTh
HOJyYCHHYI0 HH(OPMALMI0 B COOTBETCTBUU C IIOCTaBJICHHBIMH 33/1a4aMH, BBIICISThH
OCHOBHOC COJACPKAHHUC IMPOYHUTAHHOI'O0 TCKCTA, HAXOAUTb B HCM OTBCTHI HAa IMOCTABJICHHLIC
BOIIPOCHI M M3JIaraTh €ro;

npuoOpeTeHne OMbITa CaMOCTOSTENBHOIO ITIOMCKA, aHalu3a M oTOopa uH(pOpMAIMU C
UCIIOJIb30BAaHUEM DPA3JIMYHBIX HMCTOYHUKOB M HOBBIX WH(GOPMAIMOHHBIX TEXHOJOTHH IS
pelIeHus TO3HABATENbHBIX 3a/a4;

PasBUTHUC MOHOJIOTUYECKON U I[I/Ia.HOFI/I‘IeCKOf/i peur, YMCHHUA BbIpaXaTb CBOHM MBICIIM U
CIIOCOOHOCTHU BBICITYIIINBATD CO6€C€,I[HI/IKa, INOHUMATh €ro TOYKY 3pCHUS, [IPU3HABATH ITPABO
APYyroro 4€jJIOB€Ka Ha MHOC MHCHUC,

OCBOGHHE IMPHUEMOB JCHCTBUH B HECTaHIAPTHBIX CHUTYAIHAX, OBIIAJICHHE IBPUCTUUYCCKUMHU
METOJJaMH pelIeHUsI TPo0IeM;

q)OpMI/IpOBaHI/IC YMCHI/Iﬁ pa6OTaTI> B I'pynne C BbIIOJHCHUCM PA3JIMYHBIX COHHAJIbHBIX
pOJIGfI, MNpEACTaBJIAThL U OTCTAWBAaTh CBOU B3TJIAABI U y6e)KIleHI/I$I, BECTU AUCKYCCHUIO.



5. IIpoBepka 3HaHUI yUaAIIUXCS

Hopmbl oyenku snanuti u ymenutl y4auwuxcs no gusuxe

[Tpu olLieHKE OTBETOB y4aIllUXCsl YYUTHIBAIOTCS CIIEIYIOLIIE 3HAHUSA:

® QU3UYECKHX SBICHUSAX:

- TPU3HAKH SBJICHHUSA, IO KOTOPBIM OHO OOHAPY)KUBAETCS,;

- YCJOBHS, IPU KOTOPBIX MPOTEKAET SBJICHUE;

- CBS3b JJAHHOTO SIBJICHUS C IPYTHMU;

- 0OBsICHEHHE SIBJIICHUS HA OCHOBE HAyYHOH TeOopuH;

- TpHUMEpHI yUeTa U UCTIOJIb30BAHHUS €0 Ha MPAKTHKE; O (PU3NUECKUX OMBITAX:

- LeJb, CXEMa, YCJOBHUS, IPHU KOTOPBIX OCYILECTBIIAJICS OIBIT, XOA M PEe3yJbTaTbl
OTIBITA;

® hU3UYECKUX MOHATHSIX, B TOM YHUCIIE U O (PU3NYECKUX BETMYMHAX:

- SBJEHHS WIN CBOWCTBA, KOTOPHIE XapaKTEPU3YIOTCS JTaHHBIM IOHATHEM (BEITUUMHOMN);

- onpeJieJICHUue MOHATHS (BEJIMYUHBI);

- (bopMyIIbl, CBA3BIBAIOIINE JAHHYIO BEIUUUHY C JPYTUMU;

- eAuHUIBI GU3NIECKOIN BEITMUNHBL;

- cnocoObl U3MEPEHUs BEIMUHHBI;

0 3aKOHaXx:

- (bopMynHUpOBKa U MaTeMaTHYECKOE BhIPaKEHUE 3aKOHA;

- OIIBITHI, MOATBEPKAAOIIIE €r0 CIIPaBeTMBOCTD;

- IpUMEpbI yueTa U MPUMEHEHHsI Ha MPaKTHKE;

0 (PM3UYECKHX TEOPHUSIX:

- ONBITHOE 0OOCHOBAaHUE TEOPHH;

- OCHOBHBIE MOHATHS, TIOJ0KECHUS, 3aKOHBI, IPUHIIHIIH;

- OCHOBHBIE CIIE/ICTBUS;

- TPaKTUYECKHE MPUMEHECHUS;

e Ipubopax, MEXaHU3Max, MaIlIMHAX:

- Ha3HaAyYeHHUE,

- TIPUHIMUN JEHCTBUS U CXeMa yCTPOICTBA;

- IpPUMEHEHME U MpaBHJIa MOJIb30BAHUS PHOOPOM.

CrnemyeT y4YuThIBaTb, YTO B KOHKPETHBIX CIy4asX He Bce TpeOOBaHUS MOTYT OBITh
MPEAbSIBICHBI YUAIIUMCS, HATpUMEDP 3HAHUE TPAHUI] TPUMEHUMOCTH 3aKOHOB U TEOPU, TaK KaK
STH TPAHUIIBI HE BCET/Ia PACCMATPUBAIOTCSA B Kypce (DU3UKHU CpeTHEH IIKOIbI.

[IpenycMoTpeHO IPOBEIEHHE KOHTPOJBHBIX U CaMOCTOSITENIBHBIX padoT, JabOpaTOPHBIX
paboTHI.

Quenke noonexcam yMeHus:

- NPUMEHSTh TOHSATHS, 3aKOHBI M TEOPUU Ui OOBACHEHUS SIBICHHH NPUPOABI U
TEXHHKH;

- CaMOCTOSITENILHO paboTaTh C Y4EOHUKOM;

- pemaTh 3a/1a4i Ha OCHOBE M3BECTHBIX 3aKOHOB U (POPMYIT;

- MOJIb30BATHCS CIIPABOYHBIMU TAOIUIIAMU (PU3UUECKUX BEITHYMH.

OneHka 0TBETOB y4aluXxcst
1. Oyenka ycmmbix 0meemos y4aujuxcs.

Onenka 5 craBUTCAd B TOM Cllydae, €CJIM Y4YalUICS TOKa3blBAET BEPHOE IOHUMAaHHE
(U3UYECKON CYITHOCTH PAacCMAaTPUBACMBIX SBICHHH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHiA,
JIa€T TOYHOE ONPEJEIIEHNE U MCTOJKOBAHUE OCHOBHBIX IOHSITHHM M 3aKOHOB, TEOPHi, a TaKke
IpaBWIbHOE OIpeaenaeHne (GU3NYECKUX BEJIWYMH, HMX E€IUHHUI] M CIIOCOOOB H3MEPEHMUS;
MPABUIILHO BBIMOJIHSAET YEPTEKH, CXEMbl U TpadUKU; CTPOUT OTBET MO COOCTBEHHOMY IIJIaHY,
CONPOBOXAAET PACCKa3 HOBBIMU IPUMEPAMH, YMEET IPUMEHATh 3HAHMS B HOBOM CUTYyalluy IpU
BBITIOJIHEHUH MTPAKTUYECKHUX 3aJaHUM; MOKET YCTAHABIIMBATh CBSI3b MEXJYy U3y4yaeMbIM U paHee




U3YyYCHHBIM MaTepHaJIOM IO Kypcy (HU3UKH, a TaKKe C MAaTepHAIOM YCBOCHHBIM MPU M3yYEHUU
JPYTHX TIPEIMETOB.

Ounenka 4 craBUTCI B TOM Cjydae, €CIM OTBET YYCHHKA YAOBJIECTBOPSET OCHOBHBIM
TpeOOBaHMSAM K OTBETY Ha OICHKY 5, HO 0e3 HCIOJIb30BaHUS COOCTBEHHOTO IUIaHA, HOBBIX
npuMepoB, 0e3 MPUMEHEHUs 3HaHWN B HOBOW CHUTyalluu, 0€3 MCIOJb30BaHUS CBs3EH ¢ paHee
U3y4CHHBIM MAaTE€pHaloM, YCBOCHHBIM INIPH H3YyYCHUH JIPYIHX IPEIMETOB; €CIH YYaIluiCs
JIOITYCTHII OJTHY OIIMOKY WK He 0oJiee ABYX HEA0YETOB U MOKET UCIPABUThH UX CAMOCTOSITEIILHO
WU ¢ HEOOJBIION MTOMOIIBIO YIUTEIIS.

Ounenka 3 cTaBUTCS B TOM Cllydae, €CIM y4YaIlUHCs MPaBUIBHO MOHUMAET (U3NUYECKYIO
CYIIHOCTh pPacCMaTPHBAEMBIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTICIIbHBIC
npo0esbl B YCBOGHHH BOIPOCOB Kypca (DM3MKH, HE MPENATCTBYIOIINE JaTbHEHIIIEMY YCBOCHHIO
POrpaMMHOTO MaTepHualia; UCTIBITHIBACT 3aTPYIHEHUS B IPUMEHCHUN 3HAHUH MPH 0OBICHEHUH
KOHKPETHBIX (DM3UYECKUX SBICHUH HAa OCHOBE TEOPUUM U 3aKOHOB, WJIM B IOATBEPKIACHUU
KOHKPETHBIX NPUMEPOB MPAKTUYECKOTO MPUMEHEHHSI TEOPHH; YMEET NMPHUMEHSTH MOJTy4YEHHbIE
3HAHUS MIPU PEIIEHUH MPOCTHIX 3a7ad C MUCHOJIH30BAHUEM TOTOBBIX (DOPMYJ, HO 3aTpyAHSETCS
IpU pEIIeHNH 3a]ad, TPEeOYIOIMX MpeoOpa3oBaHus HEKOTOPHIX (GOPMYJ; OTBEYAaeT HEMOJIHO Ha
BOTIPOCHI Y4HTeNs (YIIyCKasi ¥ OCHOBHOE), WJIM BOCIIPOM3BOJUT COJACPKaHUE TEKCTa ydyeOHUKa,
HO HEIOCTaTOYHO ITOHMMAET OT/AEIbHBIC MOJOXKEHUS, MMEIOIINE BAXXHOE 3HAYCHHUE B ITOM
TEKCTe; JOMyCTHJI He Oosiee OAHOM rpyOoil M onHOW HerpyOoil ommOKu, He Ooiee IBYX-Tpex
HerpyOBIX HEI0YETOB.

Ounenka 2 CTaBUTCS B TOM CIIydae, €CIIM y4Yalluicsl He OBJIaJiel OCHOBHBIMU 3HAHUSIMH B
COOTBETCTBUH C TPEOOBAHUSMH M JIOMYCTHJI OOJbIIE OMIMOOK W HEJIOYETOB, YeM HEOOXOAMMO
JUISL OLIEHKU 3.

Ounenka 1 craBUTCA B TOM ciydae, €ClId YYEHUK HE MOXET OTBETUTh HM Ha OJIUH U3
MOCTaBJICHHBIX BOIIPOCOB.

2. OyeHka NUCbMEHHbIX CAMOCMOSAMENbHbIX U KOHMPOTIbHbIX pAOOM.

Ouenka 5 craButcs 3a paboTy, BHIIIOJHEHHYIO MMOJTHOCTHIO 0€3 OIMO0K U HEI0UETOB WIIH
UMEIOLIYI0 HE 00JIee 0JHOI0 HeJ0YEeTa.

Ouenka 4 craBuTCs 32 padOTY, BHIIIOJIHEHHYIO MOJHOCTHIO, HO MPH HATMYUU B HEH He
OoJiee 0THOM HErpyOOil OIITMOKK M OJTHOTO HEJI0UeTa UK He OoJiee TpeX HEJA0UYETOB.

Ounenka 3 craBuTCs 32 pabOTy, BBIIIOJHEHHYIO HE MEHEe MTOJIOBUHBI BCell paboThl MM
MIpH JIOMYIIIEHUH He 00Jiee IBYX rpyObIX OMIMOOK, WM HE OoJiee OTHOM TpyOoi OMIMOKHU 1
OJTHOTO He/loueTa, MM He OoJiee IBYX-TpeX HerpyObIX OMMOOK, WM OJHOW HEerpyooi ommoku
u OoJiee Tpex HEIOYETOB, WM MPHU OTCYTCTBUH OMIMOOK, HO TIPY HAJTMYWH 4-5 HET0YETOB.

Ouenka 2 craBUTCs 32 paboTy, B KOTOPO 4MCII0 OMIMOOK M HEJ0YETOB ITPEBOCXOAUT
HOPMY, IIPH KOTOPOW MOXKET OBITh BHICTABJICHA OLIEHKA «3», HIIM €CIIH MPABUIHHO BBHITOIHEHO
MeHee MOJIOBUHBI PabOTHI.

Onenka 1 craButcs 3a paboTy, €ciaM Y4eHHK He MPUCTYNaN K BHIIIOJHEHUIO €€ WU
NpaBUIBHO BBIMOIHUI He O6onee 10 % Beex 3agaHuid, T.€. 3aMMcal yclIoBHe OJTHON 3a7a4yll B
OOLIENPUHATHIX CUMBOJIMYECKUX 0003HAYEHUSI.

3. Oyenxa 1a60pamopHbIX U NPAKMUYECKUX Pabom.

OueHka 5 cTaBUTCS B TOM ClIydae, €CJIHM YYaIlTUIiCs BBIMOIHII paboTy B MOJHOM 00BEME C
COOJTIOZICHMEM HEOOXOJMMOM TIOCIICIOBATSIIBHOCTH TIPOBEACHHS OIBITOB W W3MEPCHUM;
CaMOCTOSITENILHO ¥ PAallMOHAILHO MOHTHUPYET HEoO0XOoauMoe OOOpYAOBaHHE; BCE OIBITHI
MIPOBOJIMT B YCIIOBUSAX M PEXKUMaX, 00CCIICUNBAIONIUX TIOTYICHHUE TPABHIBHBIX PE3YJIbTATOB U
BBIBOJIOB; COOMIOaeT TpeOOBaHMS TpaBUI OE30MACHOTO TPyAd; B OTUETE NPABHIBHO U
AKKypaTHO BBITIOJHSET BCE 3alHCH, TaOJMIBI, PUCYHKH, YEPTSKH, TI'padUKH, BBIYUCICHUS,
MPABUJILHO BBITIOJIHSAET aHAIINU3 MOTPEIIHOCTEH.

Ounenka 4 cTaBUTCS B TOM ClIydae, €CJIM y4Yalluics BHINOJHUI paboTy B COOTBETCTBUU C
TpeOOBaHUSMU K OIIEHKE 5, HO JOMYCTUJI ABA-TPU HeA0YeTa, He Oojee 0HOM HerpyOol omuoKu
1 OJHOTO HEJ0YETA.




Ounenka 3 cTaBUTCS B TOM CIIy4ae, €CJIM YYaIUHCs BBIMOIHUI PabOTy HE MOJTHOCTHIO, HO
00BbeM BBIMOJIHEHHONM YacTH TAaKOB, YTO IIO3BOJISIET TMOJYYHUTH MPaBUIIbHBIE DPE3YyJIbTaThl U
BBIBOJIBI, €CJIM B XO/I€ IPOBE/ICHUS ONBITA U U3MEPEHUH OBLTH TOMYIIECHBI OLTHOKH.

Ounenka 2 cTaBUTCS B TOM Cllydae, €CJIM Y4alluics BBIIOIHUI pabOTy HE MOJHOCTHIO U
00BbEeM BBIMOJHEHHOW pPAa0OTHI HE TO3BOJSIET CAETaTh IPAaBUIbHBIC BBIBOJbI, BBIYMCICHUS;
HaOJII0/IEHUS IPOBOIUIINCH HETIPABUIIBHO.

Ouenka 1 craBUTCS B TOM Cllydyae, €Clid yJaluiicsi COBCEM HE BBITIOIHHI paboTy.

Bo Bcex ciydasx oleHKa CHHMKAeTCsl, €CH yJalluiicss He coOuroaan TpeboBaHui MpaBuil
Oe3omacHoOro Tpyaa.

4. Oyenka mecmosbvix pabom.

OueHnka 5 cTaBUTCS B TOM Cllydyae, €CIIM YYalHiiCs BBIOIHII paboTy B MOJHOM 00beMe
Ha 100%.

Ouenka 4 cTaBUTCS B TOM Cllydyae, €ClId y4Jalluics BEIIOIHUI paboTy B oobeme 80-99%.

Ouenka 3 cTaBUTCS B TOM Ciydae, €CJIM YYaIuics BBITOJHUI paboTy B 00beme 60-79%.

OueHka 2 cTaBUTCS B TOM CIlydyae, €Clid yJaruiicst BRIMOIHUI paboTy B oobeme 11-59%.

Ounenka 1 craBUTCS B TOM Cilydae, €CJIM yJaluiics BBITOJIHUI paboTy B 00beme 10%.

5. llepeuenv ouubok.

I'py0Oble ommoku.

1. He3nanue ompeneneHuil OCHOBHBIX NOHSATHM, 3aKOHOB, IPaBUJI, MOJOXEHUH TEOPHH,
dopMyI1, OOIIETIPUHATHIX CHMBOJIOB, 0003HaUeHHS (PU3MUECKUX BEIWYHH, SIUHHUILY H3MEPCHHUS.

2. HeymeHue BBIICNIATh B OTBETE INIABHOE.

3. Heymenue mnpuMeHSATh 3HAHUS JUISI PEIICHUS 3374a4 U OOBACHEHHS (U3NIECKHUX
SIBJICHUH; HENpaBWIbHO C(HOPMYIMPOBAHHBIE BONPOCHI, 3aJaHUs WM HEBEPHbIE OOBSCHEHUS
X0Jla WX pelIeHUs, He3HAaHWE IMPHEMOB PpEIICHUS 3a1ay, aHAIOTUYHBIX paHEe pEIICHHBIM B
Kjacce; OHIMOKM, IOKa3bIBalOIlMe HENpPAaBUIbHOE IOHMMAHUE YCIOBMS 3aJaud WU
HETPaBUIIBHOE NCTOJIKOBAHUE PEILICHHS.

4. HeymeHnue 4uTaTh 1 CTPOUTH I'paMKU ¥ NPUHIUIHATIBHBIE CXEMBbI

5. Heymenue moarotoButh K paboTe yCTAaHOBKY WM J1a0opaTopHOe 00OpyIOBaHHE,
IPOBECTHU OIIBIT, HEOOXOJUMBIE pacueThl MU MCII0JIb30BaTh M1OJyYCHHbIE JaHHbIE JUI BEIBOJIOB.

6. HeOpexxHoe oTHomeHHEe K J1a0OpaTOpHOMY OOOPYAOBAHHUIO U H3MEPHUTEIbHBIM
npubopam.

7. Heymenue onpenenuTs MOKa3aHUs U3MEPUTETLHOTO TTpUdopa.

8. Hapymienue TpeGoBaHMii ipaBuiI 6€30MaCHOTO Tpy/ia MPH BHIMOJIHEHUH SKCIIEPUMEHTA.

Herpyosbie ommmoku.

1.Herounoctu hopmynupoBOK, ONpeeNeHn, 3aKOHOB, TEOPU, BEI3BAHHBIX HETOJIHOTON
OTBETa OCHOBHBIX NMPHU3HAKOB ONpeaesieMoro noHsaTus. Omuoky, BbI3BaHHBIE HECOOIIOACHUEM
YCJIOBUI MPOBEACHUS OIbITA WU U3MEPEHU.

2.0mmbKH B YCIOBHBIX OO0O3HAYEHUSAX HA NPUHLUUIHAIBHBIX CXe€MaX, HETOYHOCTH
yepTrexel, rpaduKoB, CXeM.

3.Ilponyck miin HETOUHOE HaNMMCaHNE HAUMEHOBAaHUM eAMHUL] PU3MUECKUX BEJINYMH.

4.HepanmoHanbHBIM BEIOOP X0/1a PELLICHUS.

Henouernl.

1.HepaunonanbHble 3alMCH MPHU BBIYUCICHUSIX, HEPAL[MOHAJIbHbIE MPUEMbl BBIYHCICHHM,
npeoOpa3oBaHuil U pelIeHus 3ajay.

2.Apudpmernueckre OMMUOKM B BBIUMCICHUSX, €CIM 3TH OUIMOKH IpyOO HE MCKaKaroT
pPEAIBHOCTD MOJYYEHHOI'O Pe3yJibTaTa.

3.0TaenbHble MOTPEIIHOCTH B POPMYIUPOBKE BOIIPOCA MIIM OTBETA.

4.HebOpe)xHOoe BBINOIHEHUE 3aMuceil, yepTexeil, cxeM, rpadukos.

5.0pdorpadudeckre u MyHKTyaITMOHHBIC OIIHOKH.



